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July 30, 2012

Mr. Michael J. Pacilio

Senior Vice President, Exelon Generation Company, LLC
President and Chief Nuclear Officer, Exelon Nuclear
4300 Winfield Rd.

Warrenville, IL 60555

SUBJECT: LIMERICK GENERATING STATION — NRC INSPECTION REPORT
05000352/2012009 AND 05000353/2012009

Dear Mr. Pacilio:

On June 21, 2012, the U.S. Nuclear Regulatory Commission (NRC) completed an inspection at
your Limerick Generating Station, Units 1 and 2. The enclosed inspection report documents the
inspection results, which were discussed on June 21, 2012 with Mr. F. Kearney, Site Vice
President, and other members of your staff.

The inspection verified Exelon’s license renewal program, including supporting activities, are
planned or implemented consistent with the requirements of Title 10 of the Code of Federal
Regulation Part 54, “Requirements for the Renewal of Operating Licenses for Nuclear Power
Plants,” and Exelon’s license renewal application. For the aging management programs
selected for review, the inspection verified Exelon has adequate programs planned, or in place,
to implement aging management for the passive, long lived portions of systems, structures and
components that are within the scope of renewal, such that they will be adequately maintained
consistent with the rule.

In accordance with 10 CFR 2.390 of the NRCs “Rules of Practice,” a copy of this letter, its
enclosure, and your response (if any) will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records component of the NRC'’s
document system (ADAMS). ADAMS is accessible from the NRC website at
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room).

Sincerely,

Y drepp—

James M. Trapp, Chief
Engineering Branch 1
Division of Reactor Safety

Docket Nos. 50-352, 50-353
License Nos. NPF-39, NPF-85
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SUMMARY OF FINDINGS

IR 05000352/2012009; 05000353/2012009; June 4 - 21, 2012; Limerick Generating Station,
Units 1 and 2; License Renewal Inspection.

The inspection verified Exelon’s license renewal program, including supporting activities, are
planned or implemented consistent with the requirements of Title 10 of the Code of Federal
Regulation Part 54, “Requirements for the Renewal of Operating Licenses for Nuclear Power
Plants,” and Exelon’s license renewal application. For the aging management programs
selected for review, the inspection verified Exelon has adequate programs planned, or in place,
to implement aging management for the passive, long lived portions of systems, structures and
components that are within the scope of renewal, such that they will be adequately maintained
consistent with the rule.
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REPORT DETAILS
OTHER ACTIVITIES

Other Activities (71002)

License Renewal Inspections

Inspection Scope

This inspection verifies the applicant’s license renewal program, including supporting
activities, are planned or implemented consistent with the requirements of Title 10 of the
Code of Federal Regulation Part 54, “Requirements for the Renewal of Operating
Licenses for Nuclear Power Plants,” and the applicant’s license renewal application.
This inspection verifies the applicant has adequate programs planned or in place to
implement aging management for the passive, long lived portions of systems, structures
and components that require an aging management review, such that these systems,
structures and components will be adequately maintained consistent with the rule, the
staff’s existing safety evaluations, and the applicant’s license renewal program. This
inspection also verifies the information and documentation required by or necessary to
document compliance with the provisions of the rule are retrievable, auditable and
consistent with the rule and applicant approved programs and procedures.

Scoping of Non-Safety Related Structures, Systems, and Components

The inspectors reviewed the applicant’s program guidance procedures and summaries
of scoping results for the facility to assess the thoroughness and accuracy of the
methods used to bring structures, systems, and components within the scope of the
License Renewal Application. Further, the team assessed the applicant's activities
related to scoping non-safety related structures, systems, and components, as required
in 10 CFR 54.4(a)(2). The team verified the applicant established procedures consistent
with the NRC endorsed guidance contained in Nuclear Energy Institute (NEI) 95-10,
"Industry Guideline for Implementing the Requirements of 10 CFR Part 54 — The License
Renewal Rule," Revision 6, Appendix F, Sections 3, 4, and 5. Specifically, the
inspectors reviewed the manner in which the applicant evaluated: (1) non-safety related
structures, systems, and components within the scope of the current licensing basis,

(2) non-safety related structures, systems, and components directly connected to safety
related structures, systems, and components, and (3) non-safety related structures,
systems, and components not directly connected but spatially near to safety-related
structures, systems, and components, respectively.

The inspectors reviewed the complete set of license renewal drawings, which had been
color coded to indicate systems and components in-scope for 10 CFR 54.4(a)(1), (a)(2)
and (a)(3). The team interviewed personnel, reviewed program documents and
independently walked down areas within the plant, including the Units 1 and 2 Reactor
Enclosures, Units 1 and 2 Turbine Enclosures, Essential Service Water pipe tunnel, and
2A Emergency Diesel Generator Room.
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For structures, systems, and components determined to be within license renewal scope
because of potential spatial interactions, where failure of non-safety related components
could adversely affect adjacent safety-related components, the inspectors determined
that the applicant had categorized the structures, systems, and components in a
generally sound, thorough, and accurate manner. The inspectors identified one isolated
instance of an incorrect determination of a Unit 2 component, a drain valve for the spent
resin discharge header located in the Unit 1 Turbine Building, which had not been
appropriately included within scope. The applicant reviewed the circumstances of the
error, concluded that the error was isolated, and revised the license renewal drawing.

For structures, systems, and components included within license renewal scope
because of potential structural interaction (seismic design of safety-related components
dependent upon non-safety related components), the inspectors determined that the
applicant accurately identified and categorized the structural boundaries within the
program documents. The inspectors reviewed the seismic anchor books, which
provided the detailed basis for each seismic boundary point, and independently sampled
seismic boundaries, including review of the isometric drawings and in-plant verification of
the seismic boundary determinations.

The inspectors reviewed the complete set of license renewal drawings (Revision 1 — see
attachment), which were addressed in Exelon letter, Response to NRC Request for
Additional Information dated February 23, March 9, and March 20, 2012. NRC letter
Request for Additional Information, dated May 18, 2012, addressed scoping changes
noted on Revision 1 of the drawings. The inspectors reviewed license renewal drawings
to verify that the scoping changes had been appropriately included.

Operating Experience

The inspectors reviewed the Exelon response to the NRC request for additional
information (RAI) B.1.4-1, and RAI A.1-1. In this response, Exelon addressed specific
requests (a) through (n) describing such things as the sources of plant specific
experience referenced and categorization of operating experience for aging
management guidance documents. The inspector compared these responses to the
proposed revisions to Exelon LS-AA-115, Operating Experience Program, Revision 17,
LS-AA-115, Processing of Level 3 OPEX Evaluations, Revision 2, LS-AA-115-1004,
Processing of NERs, NNOE's and Root Cause Report Transmittals to INPO, Revision 2,
ER-AA-700-1001, Aging Management Program Site Implementation Guideline,
Revision 2, and LS-AA-120, Issue Identification and Screen Process, Revision 14. The
inspector reviewed the documents to determine the rigor of the program, how this
information was distributed, and how the program would address the requirements of
aging management.

The inspectors noted operational experience is segregated for aging affects and sent to
aging management program owners directly. The direction to the owner is to use
adverse aging related operating experience to improve the program.
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Aging Management Programs

B.2.1.4 BWR Vessel ID Attachment Welds

This program manages the aging effect of stress corrosion cracking and intergranular
stress corrosion cracking in attachments to the inside diameter of the reactor vessel.
These attachments include the steam dryer support and hold down bracket attachment
welds, guide rod bracket attachment welds, feedwater sparger bracket attachment
welds, jet pump riser brace attachment welds, core spray piping bracket attachment
welds, and surveillance sample holder bracket attachment welds. The program uses the
inspection and flaw evaluation criteria in BWRVIP-48-A. In addition to reviewing work
orders, operating experience, engineering reports, inspection summary reports, the
inspector reviewed inspection reports for the core spray piping hold down brackets, and
pins. The reports contained photographic records of the areas inspected with indications
of wear on the bracket-to-holder noted. The inspector compared the examinations and
analysis against the inspection guidance.

The BWR Vessel ID Attachment Welds aging management program provides for
periodic examination of welds in accordance with the Inservice Inspection program, per
ASME Section XI, Subsection IWB, Table IWB-2500-1, Examination Categories B-N-1
and B-N-2, and staff-approved BWRVIP-48-A, "Vessel ID Attachment Weld Inspection
and Evaluation Guidelines." The current ISI Program plan for the third ten-year
inspection interval is based on the 2001 ASME Section X! B&PV Code, including 2003
addenda, and includes approved relief request 13R-03 that allows examination methods
and frequency per BWRVIP-48-A in lieu of Table IWB-2500-1.

The scope of the inspection activities includes the steam dryer support and hold down
bracket attachment welds, guide rod bracket attachment welds, feedwater sparger
bracket attachment welds, jet pump riser brace attachment welds, core spray piping
bracket attachment welds, and surveillance sample holder bracket attachment welds.
Only the jet pump riser brace attachment welds and lower surveillance sample holder
attachment welds are within the reactor pressure vessel beltline region and exposed to
neutron flux. The inspections monitor for cracking of all the attachment welds and loss
of material due to wear of the steam dryer support brackets.

The BWR Vessel ID Attachment Weld program implements ASME Section Xl inspection
requirements through the Inservice Inspection program plan. Because the staff-
approved examination requirements within BWRVIP-48-A generally meet or exceed the
requirements of Table IWB 2500-1, relief request 13R-03 is in place to implement
BWRVIP-48-A examination methods and frequency requirements. The specific
inspection activities include:

e Jet pump riser brace attachment welds are examined per the frequency and
methods of BWRVIP-48-A. All received baseline inspections and 25% are
examined each subsequent 6-year period using EVT-1 methods.

Core spray piping bracket attachment welds are examined per the frequency and
methods of BWRVIP-48-A. All received baseline inspections and 100% are
inspected every 4 refueling cycles using EVT-1 methods.
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e The feedwater sparger bracket and steam dryer support and hold down bracket
attachment welds are examined using EVT-1 methods per BWRVIP-48-A, at the
frequency per ASME Section XI, Examination Category for B-N-2 components of
once per 10-year interval.

e The surveillance sample holder bracket attachment welds are examined once per
10-year interval per BWRVIP-48-A and ASME Section XI, Table IWB 2500-1.
VT-1 method is used for the lower surveillance sample holder attachment welds
that are within the RPV beltline region, and VT-3 method is used for the upper
surveillance holder attachment welds.

e The guide rod bracket attachment welds are examined per the frequency and
methods of BWRVIP-48-A and ASME Section XI, Table IWB 2500-1, using VT-3
methods once per 10-year interval.

e Repair and replacement activities, if needed, are performed in accordance with
the recommendations of the appropriate BWRVIP repair/replacement guidelines
and the requirements of ASME Section XI.

The inspectors reviewed implementing procedures, records of results, and interviewed
responsible program managers.

B.2.1.5 BWR Feedwater Nozzle

As recommended by NUREG-0619, "BWR Feedwater Nozzle and Control Rod Drive
Return Line Nozzle Cracking", November 13, 1980, the feedwater thermal fatigue
cracking of the inner radius of the nozzle has been mitigated by

1. not cladding the inner radius surface of the nozzle,

2. using a triple thermal sleeve feedwater sparger design with two ring seals,
3. by utilizing low flow feedwater control, and

4. by reactor water clean-up routed to return warm water to the feedwater flow.

In addition, the applicant implements the inspection regime of the Boiling Water Reactor
Owners Group report GE-NE-523-A71-0594-A, Revision 1, Alternate BWR Feedwater
Nozzle Inspection Requirements, dated August 1999. The alternate inspection requires
the ultrasonic examination of nozzle zones 1, 2, and 3 every 10 years with no inspection
required for zone 4. The BWR Feedwater Nozzle aging management program provides
for periodic examination of the RPV feedwater nozzles. The program monitors the
effects of cracking due to cyclic loading by detection and sizing of cracks using the
examination methodology and frequency recommendations of GE-NE-523-A71-0594-A,
Revision 1, and the examination requirements of ASME Section XI, Subsection IWB,
Table IWB-2500-1. The inspectors reviewed a sample of examinations to verify the tests
were calibrated and performed in conformance with the guidance.

B.2.1.6 BWR Control Rod Drive Return Line Nozzle

Prior to operation, Limerick cut and capped these lines to avoid the turbulent mixing of
hot water in the vessel with the lower temperature water returning from the Control Rod
Drives which caused high frequency thermal fatigue cycling during normal operation in
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earlier BWR reactor vessels. As a consequence, the nozzles became a stagnant dead-
end subject to intergranular stress corrosion cracking requiring augmented inspections
as part of commitments made in response to Generic Letter 88-01 which became BWR
Vessels Internal Project Program 75-A. For this reason, the Control Rod Drive return
line nozzles are inspected, per ER-LG-330-1002, Augmented Inspection Program
Number, AUG-02.

The program requires periodic Ultrasonic examination of specific regions of the Control
Rod Drive return line nozzle, including the nozzle to vessel weld, nozzle to cap weld, and
nozzle blend radius in accordance with the requirements of ASME Section XI,
Subsection IWB, Table IWB-2500-1. The nozzle blend radius and nozzle to vessel weld
are inspected at the frequency specified by ASME Section XI, Subsection IWB. The
nozzle to cap weld is inspected at a frequency specified by the augmented Inservice
Inspection Stress Corrosion Cracking program that implements the requirements of NRC
Generic Letter 88-01 and BWRVIP-75-A. The program is enhanced to extend the
volume of inspection to one pipe wall thickness distance on either side of the weld to
base metal interface.

The inspectors reviewed implementing procedures, records of results, and interviewed
responsible program managers.

B.2.1.7 BWR Stress Corrosion Cracking

The BWR Stress Corrosion Cracking aging management program is a periodic
inspection program of stainless and nickel based alloy piping, safe ends, and associated
welds that are 4 inches or larger nominal pipe size and contain reactor coolant at greater
than 200 degrees Fahrenheit that are susceptible to intergranular stress corrosion
cracking. The program follows the guidance contained in NUREG-0313, Revision 2 and
NRC GL 88-01 with Supplement 1 as modified by BWRVIP-75-A. The program includes
the use of intergranular stress corrosion cracking resistant materials, controlling reactor
coolant water chemistry, and mitigation measures to such as Mechanical Stress
Improvement on welds. The inspection program is performed as an augmented program
within the ASME Section XI ISI program.

The inspectors reviewed implementing procedures, records of results, and interviewed
responsible program managers.

B.2.1.8 BWR Penetrations

The BWR Penetration aging management program provides for periodic examination of
reactor vessel penetration welds in accordance with ASME Section Xl, Subsection IWB,
Table IWB-2500-1, BWRVIP-49-A (instrumentation penetrations), and BWRVIP-47-A
(control rod drive and incore-monitoring housing penetrations). The program also credits
the Water Chemistry aging management program.
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The inspection includes the following penetrations:

¢ Instrumentation nozzles N11, N12 and N16,
¢ Incore Monitor housing penetrations in the bottom head, and
o Control Rod Drive housing penetrations in the bottom head

The reactor vessel penetrations for instrumentation, control rod drive, and incore
monitoring housings are inspected for cracking as part of the Reactor Vessel and
Internals program. The Reactor Vessel and Internals program is in accordance with
ASME Section XI, Subsection IWB, Table IWB-2500-1, which is consistent with the
guidance in BWRVIP-49-A and BWRVIP-47-A.

The inspectors reviewed implementing procedures, records of resulits, and interviewed
responsible program managers.

B.2.1.9 BWR Vessel Internals

The BWR Vessel Internals aging management program provides for periodic
examinations of the reactor vessel and internal components in conformance with
guidelines within the latest revision of Boiling Water Reactor Vessel and Internals Project
reports. These activities include inspections, and monitoring and trending of results to
confirm that aging effects are managed.

In addition, the program credits monitoring and control of reactor coolant water chemistry
in accordance with the Water Chemistry aging management program.

The program scope includes examination of the following reactor internal components in
accordance with the guidelines in the following referenced BWRVIP reports. Also
referenced are the BWRVIP reports that define the required repair design criteria.

Core Shroud - BWRVIP-76-A, BWRVIP-02-A

Core Plate - BWRVIP-25, BWRVIP-50-A

Core Spray - BWRVIP-18 Revision 1, BWRVIP-16-A and BWRVIP-19-A
Shroud Support - BWRVIP-38, BWRVIP-52-A

Jet Pump Assembly - BWRVIP-41 Revision 2, BWRVIP-51-A

LPCI Coupling - BWRVIP-42 Revision 1, BWRVIP-56-A

Top Guide - BWRVIP-26-A and BWRVIP-183, BWRVIP-50-A

CRD Housings - BWRVIP-47-A, BWRVIP-55-A and BWRVIP-58-A
Lower Plenum Components - BWRVIP-47-A, BWRVIP-55-A

Steam Dryer - BWRVIP-139-A, BWRVIP-181-A

The program will be enhanced prior to the period of extended operation to:

1. Perform an assessment of the susceptibility of reactor vessel internal
components fabricated from cast alloy stainless steel to loss of fracture
toughness due to thermal aging embrittlement. If material properties cannot be
determined, they will be assumed susceptible for the purposes of determining
program examination requirements.
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2. Perform an assessment of the susceptibility of reactor vessel internal
components fabricated from cast alloy stainless steel to loss of fracture
toughness due to neutron irradiation embrittlement.

3. Specify the required periodic inspection of cast alloy stainless steel components
determined to be susceptible to loss of fracture toughness.

The initial inspections will be performed either prior to or within 5 years after entering the
period of extended operation. The inspectors reviewed implementing procedures,
records of results, and interviewed responsible program managers.

B.2.1.10 Flow-Accelerated Corrosion

The Flow-Accelerated Corrosion program is an existing program based on the Electric
Power Research Institute guidelines in the Nuclear Safety Analysis Center Report
NSAC-202L-R3 that predicts, detects, and monitors wall thinning in piping and
components due to flow-accelerated corrosion. The Flow-Accelerated Corrosion
program provides for prediction of the amount of wall thinning through analytical
evaluations and periodic examinations of locations most susceptible to Flow-Accelerated
Corrosion induced loss of material.

The inspectors reviewed inspection results of the existing program and noted the
applicant's identification of revisions to the implementing procedures necessary to bring
the programs into conformance with the NRC standards for an aging management
program.

B.2.1.12 Open-Cycle Cooling Water System _

The Open-Cycle Cooling Water System Program is an existing program, with
enhancements, that manages piping components and heat exchangers exposed to raw
water for loss of material, reduction of heat transfer, and loss of elastomeric properties
through tests, visual inspections, non-destructive examinations, and cleaning activities
while consistent with the Exelon commitments for Generic Letter 89-13, “Service Water
Problems Affecting Safety-Related Components.” Additionally, the program includes
chemical and biocide injections and performs periodic inspections for the presence of
biofouling. The program also states that heat transfer capabilities are verified through
periodic heat transfer testing, or inspection and cleaning of heat exchangers, and that
polymeric materials included in this program are examined consistent with the Inspection
of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

The program will be enhanced by:

o performing inspections of the internal surfaces of buried safety-related service
water piping when accessible during maintenance and repair activities, and by
reviewing the results of the residual heat removal service water piping which is
similar process piping,

¢ performing periodic inspections of non safety-related service water piping for loss
of material at a frequency of once every refueling outage at a minimum of five
locations on each unit with locations selected based on susceptibility to aging
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effects to ensure that loss of material will be detected prior to loss of intended
function,

e replacement of the supply and return piping for the core spray pump
compartment unit coolers, and

e performing periodic inspections of the degraded residual heat removal service
water piping in the piping tunnel.

The Generic Letter 89-13, “Service Water System Problems Affecting Safety-Related
Equipment,” program is regularly reviewed by the NRC during the inspection IP71111.07
“Heat Sink Inspection.” During a Region | inspection completed on December 31, 2011,
the Residual Heat Removal room unit cooler was chosen as a sample and the
inspectors reviewed the design basis for the component. The inspectors did not identify
any findings during the inspection.

The inspectors reviewed basis documents, in order to understand the applicant’s
program, scope, and two recent enhancements added to the program based on aging
management program audit RAl B2.1.12-1 and RAI B2.1.12-2. The inspectors also
confirmed that the maintenance, operating and training practices and procedures were
consistent with the intent of GL 89-13. The inspectors conducted interviews, to
determine what the scoping basis was for portions of non safety-related components
added to the scope of the program. The discussions identified that the applicant had
appropriately included non safety-related components into the program. The inspectors
reviewed maintenance procedures to verify appropriate component scope and the
frequency of inspections. This review confirmed that the components selected and the
frequencies applied were based on the applicant’s response to NRC GL 89-13 and
system trending.

The inspectors conducted a walkdown of the Unit 1/2 common spray pond structure and
associated equipment. The inspectors observed the conditions outside and inside the
spray pond pump house and the associated piping and pumps of the essential service
water and the residual heat removal service water systems.

The inspectors reviewed the operating experience program to confirm that historical
events related to aging effects were included in plant programs. The operational
experience review found that the applicant had properly applied historical information
into the programs and had identified program enhancements.

The team concluded that with the planned enhancements to the program, the applicant

had provided guidance to appropriately indentify and address aging effects during the
period of extended operation.
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B.2.1.13 Closed Treated Water Systems

The Closed Treated Water Systems program is an existing program, with
enhancements, that manages loss of material and reduction of heat transfer in piping,
piping components, piping elements, tanks, and heat exchangers exposed to a closed
treated water environment. The program also includes nitrate-based water treatment to
modify the water’s chemical composition so that corrosion effects are minimized, and
chemical testing of the water to ensure that the water chemistry remains within
acceptable guidelines. '

The program will be enhanced by:

e including activities for condition and performance monitoring, and periodic testing
and nondestructive examination (NDE) to verify the effectiveness of the water
chemistry at mitigating aging effects at an interval not to exceed once in 10 years
during the period of extended operation, and

» condition monitoring the 2A Reactor Water Cleanup System non-regenerative
heat exchanger for loss of material due to cavitation erosion, with an initial
inspection frequency of 4 years and future frequency adjustments based on trend
data.

The inspectors reviewed:

e basis documents, in order to understand the applicant’s program, scope and
enhancements. The document did identify the program, in full, including its
enhancements.

o implementation procedures, to verify the program includes chemical testing and
its frequency to ensure that water chemistry are within acceptable guidelines.
The document did state the chemical testing for the program and its frequency.

« chemistry procedures, to verify that the program does treat and monitor for
microbiological growth of aerobic, anaerobic and sulfate reducing bacteria. The
documents were reviewed and verified that the program’s treatment and
monitoring methods were applied to the program’s procedures. The chemistry
procedures were also reviewed to verify that when Level 1 and Level 2 action
levels are entered that increased sampling frequencies occur until parameters
returned to normal consistent with Electric Power Research Institute (EPRI)
guidelines. The documents did verify that increased sampling frequencies,
consistent with EPRI guidelines, are part of the program procedures.

e related sections of the license renewal application, to verify that the managed
scope of aging effects described in the applicant’s program is reflected in the
aging management review lines. The license renewal application sections did
reflect the appropriate scope of aging effects to be managed by the program.

» operating experience, to consider the condition of the plant and whether historical
events presented aging effects that should be applied to, or created adjustments
in the current/future program. The operational experience revealed that the
applicant properly applied the program based on this historical data and the
intended enhancements for the program.
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o plant procedures to verify that the program enhancement’s associated
performance, condition monitoring, and periodic nondestructive testing and
periodic testing were part of the plant procedural process. The documents
indicated that the inspections and frequencies associated with the program’s
enhancements were part of the program’s plant procedures.

¢ EPRI guidelines to verify that industry standards for pH control were met by the
program’s chemistry plan as documented in the program basis document. The
guidelines for pH range limits were noted to be more conservative than the EPRI
guidelines.

The inspectors also conducted interviews, to gain historical insight into the status and
condition of the plant and assess the plant personnel’s understanding and intended
application of the program. The discussions revealed that the applicant was familiar with
the program and its application.

B.2.1.15 Compressed Air Monitoring Program

The Compressed Air Monitoring Program is an existing program at Limerick, which
manages the aging of components in the compressed air systems for loss of material in
air and gas systems. The program is based on the Limerick responses to NRC Generic
Letter 88-14, “Instrument Air System Problems,” and includes activities, such as
inspection of receivers and tanks, and air quality checks at various locations in the
compressed air systems to ensure that dew point, particulates, and contaminants are
maintained within specified limits.

The inspectors reviewed the program basis document, discussed program activities with
responsible license renewal and system engineering personnel, and reviewed operating
experience, implementing inspection and test procedures, and alarm response
procedures. The inspectors conducted walk-downs to assess in-plant air system
conditions for the Units 1 and 2 instrument and service air compressors, Unit 2 primary
containment instrument gas compressor, and back-up service air compressor.

B.2.1.17 Fire Protection Program

The Fire Protection aging management program is an existing program that will be
enhanced prior to the period of extended operation. The program is credited with
managing the aging effects in fire barrier systems, and the Halon and carbon dioxide fire
suppression systems. The aging effects will be managed by periodic inspection of fire
barrier penetration seals; fire barrier walls, ceilings, and floors; fire-rated dampers; and
periodic inspection and functional tests of fire-rated doors to ensure that their operability
is maintained. The program will also include periodic inspection and testing of the Halon
and carbon dioxide fire suppression systems.

The inspectors reviewed the existing fire protection program, approved station

procedures and supporting documents, application sections A.2.1.17 and B.2.1.17, fire
protection system aging management review results, and the program basis document
to evaluate the effectiveness of the existing program, with proposed enhancements, to
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manage the effects of the identified aging mechanisms. The inspectors reviewed
applicant responses to requests for additional information. Surveillance procedures
were reviewed for completeness and compliance with applicable regulatory
requirements and National Fire Protection Association standards. In addition, the
proposed program enhancements were reviewed for adequacy and completeness. The
inspectors also interviewed station personnel associated with the fire protection
program.

The inspectors identified an inconsistency between (a) the description of fire-rated
damper inspection and testing in Exelon's application and (b) current station procedures.
Exelon's application stated that a 10% sample of fire dampers shall be functionally
tested at least once per 24 months. Within the last year, Limerick surveillance
procedures had been revised to only require damper functional testing when a damper
failed a visual inspection. The inspectors noted that the Limerick Technical
Requirements Manual only required visual inspection of fire dampers, and
NUREG-1801, Rev. 2, XI.M26, "Fire Protection Program," also only recommended visual
inspection. The inspectors reviewed Exelon's technical basis for the elimination of
damper functional testing and determined that it contained two unevaluated
assumptions. The assumptions were:

1. Exelon assumed that a lack of industry operating experience for fire-rated
damper failures meant that dampers always worked (e.g., a very low failure rate),
as opposed to no large fires had occurred that would have resulted in a damper
actuation (i.e., no event based opportunity to identify damper failure rates).

2. Exelon also assumed that when dampers which were routinely mechanically
exercised (i.e., a damper drop test) exhibited a very low failure rate, that the
same very low failure rate would be exhibited by dampers which were never
mechanically exercised.

Exelon issued corrective action issue report IR 01380253 to re-evaluate the technical
basis for not functionally testing fire dampers.

The inspectors verified that Exelon had performed adequate historic reviews of plant
specific and industry experience to determine aging effects. The inspectors noted that
there were no exceptions to the recommendations of NUREG-1801, Rev. 2, XI.M26,
"Fire Protection Program.”

B.2.1.19 Aboveground Metallic Tanks

The Aboveground Metallic Tanks aging management program, an existing program, will
be enhanced for management of loss of material. This program is a condition monitoring
program and credits the application of paint as a corrosion preventive measure. The
only tank in the program scope is the Backup Water Storage Tank, 10-T402. This tank
is covered with a spray-on polyurethane foam insulation that adheres to the tank painted
surface. The tank is supported by a compacted oil treated sand bed. The inspectors
reviewed Exelon’s recurring order PM384104 to visually inspect the tank external
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insulation/coating to monitor for degradation of the insulation and coatings on the tank
external surfaces.

The inspectors noted the Aboveground Metallic Tanks aging management program will
be enhanced to:

1. Include ultrasonic testing (UT) measurements of the bottom of the Backup Water
Storage Tank. Tank bottom UT inspections will be performed within five years
prior to entering the period of extended operation and every five years thereafter.
If no tank bottom plate material loss is identified after the first two inspections, the
remaining inspections will be performed whenever the tank is drained during the
period of extended operation.

2. Provide visual inspections of the Backup Water Storage Tank external surfaces
and include, on a sampling basis, removal of insulation to permit inspection of the
tank surface. An inspection performed prior to entering the period of extended
operation will include a minimum of 25 locations to demonstrate that the tank
painted surface is not degraded under the insulation. Subsequent tank external
surface visual inspections will be conducted on a two-year frequency and include
a minimum of four locations.

B.2.1.20 Fuel Oil Chemistry Program

The Fuel Oil Chemistry Program is an existing program at Limerick, which manages the
aging effects due to general, pitting, crevice, and microbiological influenced corrosion on
internal surfaces of the diesel fuel oil system piping, piping components, and tanks by
minimizing exposure to fuel oil contaminated with water and microbes.

The inspectors reviewed the program basis document, applicable program and
implementing procedures, operating experience, and system reports. The inspectors
interviewed license renewal personnel and inspected in-plant conditions of the 2A
emergency diesel generator and diesel-driven fire pump, and associated fuel oil piping,
tanks, and components.

B.2.1.21 Reactor Vessel Surveillance

The Exelon Reactor Vessel Surveillance program, at Limerick Generating Station, is an
existing program that manages loss of fracture toughness due to neutron irradiation
embrittlement of the reactor pressure vessel beltline materials. The program manages
these aging effects using a combination of neutron embrittlement analyses, limiting the
pressure and temperature below an analyzed limit, and monitoring neutron fluence.

Three surveillance capsules were initially installed in the Limerick Unit 1 reactor. The
capsules were attached radially to the inside surface of the reactor pressure vessel,
looking outward from the core region, at the 30, 120, and 300 degree azimuths. The
inspectors noted that no capsules have been removed from the vessel.
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The inspectors reviewed the implementation of ER-AB-331-1003, Attachment 1 and
Attachment 2 for the calculation of the adjusted reference temperature. The inspectors
reviewed the Unit 1 and 2 updated data in IR 810576-03 to determine the current limiting
conditions and if the latest BWRVIP-135 data had been accounted for. The results
showed that Unit 1 and Unit 2 is plate limited for toughness.

The inspectors noted the current pressure-temperature curves, calculated in
conformance with 10 CFR Part 50, are valid for fluence values equivalent to 32 Effective
Full Power Years (EFPY). This will require updating the pressure-temperature limit
curves and submittal of a License Amendment Request to revise Technical
Specifications at least one year prior to exceeding 32 EFPY. For License Renewal, new
fluence projections were developed for 57 EFPY that are bounding for 60 years of
operation and meet the requirements of Regulatory Guide 1.190. The fluence
monitoring will continue through the period of extended operation to ensure the
cumulative fluence will not exceed the fluence vaiue associated with 57 EFPY of
operation.

B.2.1.22 One Time Inspection Program

The One-Time Inspection Program is a new aging management program at Limerick
which is to address the effectiveness of the existing Water Chemistry, Fuel Oil
Chemistry, and Lubricating Oil Analysis Programs in managing the aging of plant
systems. The planned visual and volumetric inspections are to provide direct evidence
of the presence and extent of loss of material resulting from all types of corrosion in
treated liquid environments if it has occurred. The inspection also provides direct
evidence of any cracking as a result of stress corrosion cracking.

The inspectors reviewed the program and sample basis documents, and plant operating
experience, and discussed the program and planned activities with the license renewal
staff. The inspectors noted that the applicant provided a preliminary sampling plan
which met the objectives of the sampling plan specified in Revision 2 to the Generic
Aging Lessons Learned Report (GALL), Section X1.M32. The team confirmed that
appropriately qualified personnel will perform the nondestructive evaluations by using
procedures and processes consistent with the regulatory requirements.

B.2.1.23 Selective Leaching Program

The Selective Leaching Program is a new aging management program at Limerick to
detect the aging of components made of gray cast iron, bronze, brass, and other alloys
exposed to raw water, treated water, soil, or other environments that may lead to
selective leaching. The program will include visual inspections and mechanical testing
of a sample of components with metallurgical properties susceptible to selective leaching
to determine whether loss of material had occurred. Further, the program evaluates
whether selective leaching, if it had occurred, would affect the ability of the components
to perform the intended function during the period of extended operation.
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The inspectors reviewed the program and sampling basis documents, plant operating
experience, including a database of failure analyses, and a draft program procedure.
The team discussed the program and planned activities with the license renewal staff,

who noted that there were no aluminum bronze components at Limerick and no
evidence of selective leaching.

B.2.1.24 One-Time Inspection of ASME Code Class 1 Small-Bore Piping

The One-Time Inspection of ASME Code Class 1 Small-Bore Piping aging management
program is a new program that provides for performing volumetric examinations of
selected small-bore butt welds and socket welds in ASME Code Class 1 piping that is
greater or equal to than nominal pipe size (NPS) 1 and less than NPS 4.

To date, Limerick Generating Station has not experienced cracking of small bore piping
as a result of intergranular stress corrosion cracking, thermal fatigue, mechanical fatigue
or vibration fatigue. Because Limerick Generating Station Units 1 and 2 have only
operated for 25 and 21 years, respectively, at the time of the license renewal application
submittal, a follow-up review of Limerick Generating Station related operating experience
is required after at least 30 years of operation. The inspections that may result as a
consequence of this review are required to be performed within the 6-year period prior to
entering the period of extended operation. .

Consistent with NUREG-1801, Limerick Generating Station is required to examine 8 butt
welds on Unit 1, 9 butt welds on Unit 2, and 25 socket welds from each unit be selected
for one-time inspection. If the follow-up operational experience review concludes that
neither Limerick unit experienced cracking of small-bore Class 1 piping caused by
intergranular stress corrosion cracking or cyclical (including thermal, mechanical and
vibratory) fatigue, then a commitment change may be implemented to reduce the
required number of inspections. NUREG-1801, Revision 2 guidance, stipulates that for
plants with greater than 30 years of operation with no cracking in Class 1 small-bore
piping, the sample size can be 3% or a maximum of 10 welds of each weld type. This
would result in a reduction to 3 butt welds and 10 socket welds from each unit selected
for one-time inspection.

B.2.1.26 Internal Surfaces in Miscellaneous Piping and Ducting Components

The Internal Surfaces in Miscellaneous Piping and Ducting Components (Internal
Surfaces) aging management program is a new program that will inspect the internals of
piping, piping components, ducting, and other components of various materials to
manage the aging effects of cracking, loss of material, reduction of heat transfer, and
hardening and loss of strength of elastomers. The program inspections will be
inspections-of-opportunity that will occur during maintenance and surveillance activities
when systems are opened.

The inspectors reviewed application sections A.2.1.26 and B.2.1.26, aging management
review results, and the program basis document to evaluate the effectiveness of the
proposed program to manage the effects of the identified aging mechanisms. The
inspectors also reviewed applicant responses to requests for additional information, and
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a draft implementing procedure. In addition, the inspectors interviewed Exelon
personnel associated with the development of the draft implementing procedure.

The inspectors verified that Exelon had performed adequate historic reviews of plant
specific and industry experience to determine aging effects. The inspectors noted that
there were no exceptions to the recommendations of NUREG-1801, Rev. 2, X.M38,
"Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components."

The inspectors concluded Exelon had performed adequate evaluations, including
reviews of industry experience and plant history, to determine aging effects. In draft
program level documents, Exelon provided adequate guidance to ensure aging effects
will be appropriately identified and addressed.

B.2.1.28 Monitoring of Neutron-Absorbing Materials Other than Boraflex

The Monitoring of Neutron-Absorbing Materials Other Than Boraflex program is an
existing condition monitoring program that periodically analyzes test coupons of the
boral material in the Unit 1 and Unit 2 spent fuel storage racks to determine if the
neutron-absorbing capability of the material has degraded. This program ensures that a
5 percent sub-criticality margin is maintained in the spent fuel pool.

The Monitoring of Neutron Absorbing Materials Other Than Boraflex aging management
program manages the effects of aging on the boral neutron-absorbing material used in
the spent fuel storage racks. The Monitoring of Neutron Absorbing Materials Other Than
Boraflex program monitors the physical condition of the boral material in the spent fuel
storage racks by analysis of test coupons for physical attributes, neutron attenuation
testing, dimensional checks, and weight and density characteristics. The primary
measurements for characterizing the performance of the boral are the coupon thickness
measurements (to characterize any bulging or swelling) and neutron attenuation tests (to
confirm the continued presence of Boron-10). The other tests provide supporting
information to assure that there are no previously unrecognized mechanisms for
degradation and to reveal any possible long-term synergistic effects.

Test coupon analysis will be performed on a 10-year frequency, beginning no earlier
than 2020 for Unit 1 and 2021 for Unit 2. This will be an enhancement to the existing
program, since currently there is no required frequency. The program will also be
enhanced to require that corrective actions be initiated if coupon test results indicate that
sub-criticality margin would not be maintained given projected future degradation. The
program presently only requires corrective actions if the sub-criticality margin is not
maintained in the current condition. Other enhancements to the program will be
implemented to ensure that the exposure of the coupons bounds that of the most limiting
location of a spent fuel storage rack cell, and are: resuming an accelerated exposure
configuration (surrounded by freshly discharged fuel) at each of five additional refueling
cycles beginning with the next refueling for each unit, and maintaining the coupon
exposure such that it is bounding by relocating the coupon tree to a different spent fuel
rack cell location each cycle and by surrounding it with a greater number of freshly
discharged fuel assemblies than that of any other cell location.
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The acceptance criteria are for neutron attenuation results to show that a decrease of no
more than 5% of Boron-10 content has occurred, and that dimensional measurements
show that an increase in thickness at any point does not exceed 10% of the initial
thickness at that point.

B.2.1.29 Buried and Underground Piping and Tanks Program

The Buried and Underground Piping and Tanks Program is an existing program at
Limerick, which manages the aging effect of loss of material on the external surfaces of
buried and underground piping and tanks composed of metallic materials. Because of
preventive and mitigating techniques, such as external coatings, cathodic protection, and
cementitious, flowable backfill, direct inspections of buried piping in contact with soil are
not required by Revision 2 to the GALL Report, Section XI.M41. Other inspection
activities, such as non-destructive evaluation of piping wall thickness and opportunistic
visual inspections, are planned.

The inspectors reviewed the program basis document, program and implementing
procedures, applicable plant drawings, cathodic protection design baseline document,
buried piping risk ranking database, and plant operating experience. Also, the
inspectors reviewed a program health report and independent reviews of cathodic
protection and soil analyses, and discussed program activities with license renewal and
system engineering personnel.

B.2.1.30 ASME Section Xl, Subsection IWE

The ASME Section XI, Subsection IWE aging management program is an existing
program, credited in the license renewal application, which provides for inspecting the
reactor building liner plate and related components for loss of material, loss of pressure
retaining bolting preload, cracking due to cyclic loading, loss of sealing, and leakage
through seals, gaskets and moisture barriers in accordance with ASME Section XI.
Areas of the reactor building adjacent to the moisture barrier and the moisture barrier are
subject to augmented examination.

The inspectors reviewed applicable procedures, the latest Inservice Inspection program
results and interviewed the Inservice inspection program manager. The inspectors
reviewed a sample of recent corrective action reports from Section IWE examinations.

The inspectors concluded that the Inservice Inspection program was in place, had been
implemented, was an ongoing program subject to NRC review, and included the
elements identified in the license renewal application. As it is a currently required
program subject to periodic review and inspection, the applicant provided adequate
guidance to ensure the aging effects will be appropriately assessed and managed.

B.2.1.31 ASME Section Xl, Subsection IWL

ASME Section XI, Subsection IWL aging management program is an existing program,
and is approved, and is subject to periodic review by the NRC. The program is credited
in LRA for managing the aging effects and mechanisms for the systems, components,
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and environments. The inspector verified that the ASME Section XI, Subsection IWL
program’s elements have been evaluated against NUREG-1801. There were no
program exceptions. Program would be further enhanced, and the enhancements had
been identified. The implementing documents and commitment numbers for this aging
management program had been identified. The relevant operating experience has been
reviewed and a demonstration of program effectiveness was provided.

Based on the above, the continued implementation of the ASME Section XI, Subsection
IWL aging management program will provide reasonable assurance that the aging
effects and mechanisms will be adequately managed so that the intended functions of
components within the scope of license renewal are maintained during the period of
extended operation.

B.2.1.32 ASME Section XI, Subsection IWF

The 10 CFR 50, Appendix J, program is an existing program that conducts tests to
assure that: (i) leakage through the reactor containment and systems and components
penetrating primary containment shall not exceed allowable leakage rate values as
specified in the technical specifications or associated bases, and (iiy periodic
surveillance of reactor containment penetrations is performed so that proper
maintenance and repairs are made during the service life of the containment, and
systems and components that penetrate containment.

The inspection team reviewed documentation, discussed the implementation and
program procedures with the responsible system engineer and other supervisory staff,
and the prior test results to determine the effectiveness of the program implementation.

The inspectors noted that Primary Containment Leak-Rate Testing Program was
performed in accordance with approved procedures which established the requirements
for development, implementation, and administration of a leak rate test program. The
plant program documents and procedures provided instructions for actual performance
of the containment leak rate testing.

Additionally, periodic self-assessments of the 10 CFR Part 50, Appendix J program are
performed to identify the areas that need improvement to maintain the quality
performance of the program.

Based on the above, the continued implementation of the 10 CFR Part 50, Appendix J
aging management program provides reasonable assurance that the aging effects and
mechanisms will be adequately managed so that the intended functions of components
within the scope of license renewal will be maintained during the period of extended
operation.

B.2.1.34 Masonry Walls

The Masonry Wall Program is a part of Structural Monitoring Program.
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B.2.1.35 Structures Monitoring Program

The enhanced Structures Monitoring aging management program is an existing program
that is consistent with NUREG-1801 aging management program X|.S6, Structures
Monitoring with no exceptions, however, enhancements will be incorporated to expand
the scope. The Structures Monitoring program was developed and implemented to meet
the regulatory requirements of 10 CFR 50.65, Maintenance Rule, USNRC Regulatory
Guide 1.160, and NUMARC 93-01, Industry Guideline for Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants. The program includes masonry walls evaluated
in accordance with NRC IEB 80-11, “Masonry Wall Design” and incorporates guidance in
NRC Information Notice (IN) 87-67, “L.essons Learned from Regional Inspection of
Licensee Actions in Response to IE Bulletin 80-11".

The inspectors reviewed the Aging Management Program description for the Structural
Monitoring Program, the Program Evaluation Document for the Structural Monitoring
Program, engineering documents, inspection reports, condition reports, corrective action
documents, work request documents, site procedures, and related references used to
manage the aging effects on the structures. During the inspection, the inspectors
conducted a general walkthrough inspection of the site, including the turbine building,
reactor containment building, diesel generator building, control room, the intake
structure, and other applicable structures, systems, and components related to the
Structural Monitoring Program. The inspectors held discussions with applicant’s
supervisory and technical personnel to verify that areas where effectively examined and
inspected for signs of degradation, such as spalling, cracking, leakage through concrete
walls, corrosion of steel members, deterioration of structural materials and other aging
effects, would been identified and documented. Also, the inspectors verified that the
applicant maintains appropriate (photographic and/or written) documentation of these
inspections to facilitate effective monitoring and trending of structural deficiencies and
degradations.

The Structures Monitoring program has been implemented by procedures that require
periodic visual inspections by personnel qualified to monitor structures and components
for applicable aging effects, such as those described in the American Concrete Institute
Standards (ACI) 349.3R, ACI 201.1R, and Structural Engineering Institute/American
Society of Civil Engineers Standard (SEI/ASCE) 11-99. Visual inspections of high
strength bolts (greater than or equal to 150 ksi actual yield strength and greater than

1 inch in diameter) will be supplemented with volumetric or surface examinations if
highly stressed susceptible bolting materials are found to be in a corrosive environment.
Aging effects identified during inspections are evaluated by qualified personnel using
criteria derived from industry codes and standards contained in the plant licensing basis
and will be enhanced to including additional criteria contained in ACI 349.3R, ACI 318,
SEI/ASCE 11-99, and the American Institute of Steel Construction (AISC) specifications,
as applicable.

Also, the Structural Monitoring Program further relies on plant procedures that are
consistent with guidance in NUREG-1339, and in EPRI guidance (NP-5769, NP-5067,
and TR-104213) to ensure structural bolting integrity. The program will be further
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enhanced to include periodic sampling and testing of ground water, and the need to
assess the impact of any changes in its chemistry on below-grade concrete structures.

Inspectors noted that although the existing Structures Monitoring program procedures
monitor the applicable aging effects using subjective criteria which rely on experienced
and knowledgeable inspectors and evaluators, the Structures Monitoring program will be
enhanced to include applicable objective acceptance criteria from ACI 349.3R.

Based on the above, the continued implementation of the Structural Monitoring Program
for aging management will provide reasonable assurance that the aging effects and
mechanisms will be adequately managed so that the intended functions of components
within the scope of license renewal are maintained during the period of extended
operation.

B.2.1.36 RG 1.127. inspection of Water Control Structures Associated with Nuclear
Power Plants

The RG 1.127, Inspections of Water-Control Structures Associated with Nuclear Power
Plants program is an existing program which includes the spray pond and pump-house
and the yard facility dikes (dikes around the condensate storage tank dikes). Structural
components and commodities monitored under the program include reinforced concrete
members, steel components (screens, frames and misc. steel), and earthen water-
control structures (embankments, dikes).

The inspection team reviewed documents and discussed the program implementation
with the system engineer and other supervisory and technical personnel. The team
noted that: Although these structures were not classified as dams, and were not subject
to the regulatory jurisdiction of the Federal Energy Regulatory Commission (FERC) or
the U.S. Army Corps of Engineers, the RG 1.127, Inspection of Water-Control Structures
Associated with Nuclear Power Plants aging management program was compatible with
the common practices of the FERC and Army Corps of Engineer programs.

The inspectors noted that the program will be further enhanced to incorporate inspection
of the structural bolting integrity (loss of material and loosening of the bolts), monitoring
of aging effects for increase in porosity and permeability of concrete structures, loss of
material for steel components, and the proper functioning of dike drainage systems.
Additionally, it will include increased inspection frequency if the extent of the degradation
is such that the structure or component may not meet its design basis if allowed to
continue uncorrected until the next normally scheduled inspection.

Based on the above, the continued implementation of the Water Control Structures
Inspection and Monitoring Program for aging management will provide reasonable
assurance that the aging effects and mechanisms will be adequately managed so that
the intended functions of components within the scope of license renewal are maintained
during the period of extended operation.
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B.2.1.38 Insulation Material for Electrical Cables and Connections Not Subject To
10 CFR 50.49 Environmental Qualification Requirements

The Insulation Material for Electrical Cables and Connections Not Subject To 10 CFR
50.49 Environmental Qualification Requirements Program is a new program that will
manage the aging effect of reduced insulation resistance as evidenced by embrittlement,
discoloration, cracking, melting, swelling, or surface contamination of accessible cables
and connections due to exposure to an adverse localized environment. An adverse
localized environment is defined as a condition in a limited plant area that is significantly
more severe than the specified service environment for the cable or connection.

This program will visually inspect accessible electrical cables and connections installed
in adverse localized environments at least once every 10 years. The first inspection for
license renewal is to be completed before the period of extended operation.

The inspectors conducted walkdowns to observe cable and connector conditions in
potential adverse localized environments. The inspectors reviewed the environmental
specifications and cable specifications to evaluate the expected environment for the
installed cables compared to the design environment. The inspectors reviewed
condition reports and interviewed plant personnel to assess historical and current
conditions. The inspectors reviewed the draft program document that will be used for
implementing the inspections to verify the program will be able to manage aging effects.

The inspectors noted that the draft procedure MA-AA-723-500, Inspection of Non-EQ
Cables and Connections for Managing Adverse Localized Environments, did not require
or recommend the use of a camera and relied on electrical maintenance personnel to
perform the walkdowns with input from engineering. Exelon informed the inspectors that
prior to this inspection, Exelon had contracted with an experienced organization to
perform the inspections at Limerick instead of using electrical maintenance personnel.
The team reviewed inspections that have been performed by this contractor at other
sites and verified that the contractor was experienced and knowledgeable as evidenced
by inspections that were thorough, accurate, and well documented.

B.2.1.39 Insulation Material for Electrical Cables and Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation
Circuits

The Insulation Material for Electrical Cables and Connections Not Subject to 10 CFR
50.49 Environmental Qualification Requirements Used in Instrumentation Circuits
Program is a new program that will be used to manage aging of non-EQ cable and
connection insulation of the in-scope portions of the Process Radiation Monitoring and
Neutron Monitoring Systems. The in-scope process radiation monitoring and neutron
monitoring circuits are sensitive instrumentation circuits with high voltage, low-level
current signals and are located in areas where the cables and connections could be
exposed to adverse localized environments caused by temperature, radiation, or
moisture. These adverse localized environments can result in reduced insulation
resistance causing increases in leakage currents.
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Calibration testing will be performed for the in-scope process radiation monitoring
circuits. Direct cable testing will be performed for the in-scope neutron monitoring
circuits. These calibration and cable tests will be performed and results will be assessed
for reduced insulation resistance prior to the period of extended operation and at least
once every 10 years during the period of extended operation.

The inspectors interviewed the responsible program manager to understand the
proposed program and instrumentation circuit experience. The inspectors reviewed
previous high voltage, low-level current signal cable testing to evaluate the adequacy of
the current testing to detect aging effects. The inspectors reviewed issue reports for
historical operating experience and draft program guidance for instrumentation cable
testing to assess the adequacy of the proposed program to manage aging effects.

B.2.1.40 Inaccessible Power Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

The Inaccessible Power Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements (Inaccessible Power Cables) aging management program is
described as a new program credited with managing the aging effects of in-scope
inaccessible power cables that may be exposed to significant moisture. For this
program, a power cable is defined as a cable that carries 400 volts or greater, and
significant moisture is defined as periodic exposure to moisture that lasts more than a
few days (e.g., cable wetting or submergence in water). The aging effects will be
managed by a combination of cable testing and manhole monitoring for water collection,
and dewatering.

The cables in this aging management program will be tested using a proven test for
detecting insulation degradation, such as dissipation factor (i.e., tan-delta), alternating
current (AC) voltage withstand, or other testing methods that are state-of-the-art at the
time the test is performed. Exelon's aging management program specified that the
cables will be tested at least once every 6 years, with the first tests completed prior to
the period of extended operation. Exelon's program further specified that manholes that
contain in-scope cables will be periodically inspected for water collection, with corrective
actions such as water removal. The frequency of inspection will be adjusted to minimize
the potential exposure of in-scope cables to significant moisture. Exelon's program also
stated that dewatering devices will be verified functional prior to any known or predicted
severe rain event.

The inspectors reviewed an existing cable monitoring program, approved station
procedures and supporting documents, application sections A.2.1.40 and B.2.1.40,
power cable and manhole aging management review results, and the program basis
document to evaluate the effectiveness of the existing program, with planned
enhancements, to manage the effects of the identified aging mechanisms. The
inspectors reviewed applicant responses to requests for additional information.
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The inspectors noted that the existing program had not been fully developed, and was
not implemented at the time when Exelon's license renewal application was prepared

and submitted. Therefore, Exelon's application referred to the cable program as new,
rather than as an existing program that needed enhancements.

The inspectors reviewed in-progress modifications to add automatic dewatering systems
to in-scope manholes that contained safety-related power cables, and to add water level
monitoring instruments with remote alarm and indication to in-scope manholes that
contained non-safety related power cables. In addition, the inspectors interviewed
Exelon personnel regarding recent and historical manhole inspection results. The
inspectors concluded that the modifications, if completed as currently planned, could
result in an adequate method to keep the cables dry. The inspectors also interviewed
engineering and maintenance personnel regarding corrective actions recently taken or
planned to improve and formalize (e.g., enhance) the existing cable monitoring program.
The inspectors concluded that the planned actions had sufficient detail and guidance to
ensure that the Inaccessible Power Cables aging management program would be
reasonably implemented.

The inspectors verified that Exelon had performed adequate historic reviews of plant
specific and industry experience to determine aging effects. The inspectors noted that
there were no exceptions to the recommendations of NUREG-1801, Rev. 2, XI.E3,
"Inaccessible Power Cables Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements."

The inspectors concluded Exelon had performed adequate evaluations, including
reviews of industry experience and plant history, to determine aging effects. In program
level documents, Exelon provided adequate guidance to ensure aging effects will be
appropriately identified and addressed.

B.2.1.41 Metal Enclosed Bus

The Metal Enclosed Bus aging management program is a new program that will manage
the following aging effects of in-scope metal enclosed buses: degradation of the
enclosure assemblies due to cracks, corrosion, foreign debris, excessive dust buildup,
and water intrusion; reduced bus insulation resistance due to embrittiement, cracking,
chipping, melting, discoloration, swelling, or surface contamination; degradation of the
internal bus supports due to loss of structural integrity or cracking; degradation of
enclosure assembly elastomers due to surface cracking, crazing, scuffing, dimensional
change, shrinkage, discoloration, hardening, and loss of strength; and loosening of
bolted connections due to thermal cycling and ohmic heating.

This new program will be implemented prior to entering the period of extended operation
and at least once every 10 years, thereafter. The program will consist of visual
inspections of a sample of: the internal portions of the bus enclosures, bus insulation,
internal bus supports, and enclosure assembly elastomers. The program will also
include thermography inspections of a sample of accessible metal enclosed bus bolted
connections.
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The inspectors reviewed previous work orders for inspection and cleaning activities for
metal enclosed buses to assess the adequacy of the current maintenance program for
managing aging effects. The inspectors interviewed the associated system engineer,
program manager, and thermography expert to verify the adequacy of the proposed
program to manage the aging effects. The inspectors reviewed condition reports to
assess the historical and current condition of the metal enclosed buses. The inspectors
conducted a walkdown of all accessible portions of the metal enclosed bus enclosures to
evaluate the exterior condition of the bus enclosures, the operating environment, and the
feasibility of the proposed program.

The inspectors reviewed the draft revision to the recurring work order that will be used
for the metal enclosed bus visual inspections. The work order referenced M-092-002,
4KV Switchgear Maintenance, for the inspection requirements. The inspectors noted
that the inspection criteria included in the license renewal application were not in the
draft revision to M-092-002; specifically, inspecting the metal enclosed bus for cracking
and corrosion. Exelon responded by initiating an action item in LRCR REGION-4 to
include all of the inspection criteria in M-092-002. The inspectors also noted a potential
point of confusion with using a switchgear maintenance procedure to perform metal
enclosed bus inspections. Exelon responded by initiating an action item in LRCR
REGION-4 to include specific step numbers that are required from the referenced
procedure. The inspectors also noted that the inspection scope for conducting visual
inspections in NUREG-1801 and the Limerick License Renewal Application both state,
“The internal portions of the bus enclosure assemblies will be inspected . . ." Exelon
initiated an action item in LRCR REGION-4 to clarify that the inspections will be only for
all “accessible” portions of the metal enclosed bus.

B.2.1.42 Fuse Holders

The Fuse Holders aging management program is a new program that will manage the
aging effects of the metallic portions of fuse holders. Stressors managed by this aging
management program include frequent manipulation, vibration, chemical contamination,
corrosion, oxidation, ohmic heating, thermal cycling, and electrical transients.

The program consists of testing the fuse holders, by a proven test methodology, prior to
the period of extended operation, and at least once every 10 years. Visual inspection is
not part of this program. The specific type of test to be performed will be determined
prior to the initial test and will be a proven test of detecting deterioration of the metallic
clamps. Testing may include thermography, contact resistance testing, or other
appropriate testing methods.

The inspectors interviewed the associated program manager to verify the adequacy of
the proposed program to manage the aging effects. The inspectors reviewed condition
reports to assess the historical and current condition of the in-scope fuse holders. The
inspectors reviewed photographs and drawings of the fuse holders to evaluate the
exterior condition of the bus enclosures, the operating environment, and the feasibility of
the proposed program.

Enclosure



24

B.2.1.43 Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

The Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements program is a new program. The program will perform a one-
time inspection to ensure that either increased resistance of connections is not occurring
or that the existing preventive maintenance program is effective such that a periodic
inspection program is not required.

A representative sample of non-EQ electrical cable connections will be selected for one-
time testing considering application (medium and low voltage), circuit loading (high
loading), and location (high temperature, high humidity and vibration). The sample
tested will be 20 percent of the population with a maximum sample size of 25
connections. The technical basis for the sample selected is to be documented. The
specific type of test performed will be a proven test for detecting increased resistance of
connections, such as thermography, contact resistance measurement, or another
appropriate test. The one-time tests will be completed prior to the period of extended
operation.

The inspectors reviewed LG-SSBD-ES8, Electrical Cable Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Sample Basis Document,
which described the sample selection. The inspectors determined that LS-SSBD-E6
was in accordance with the Limerick License Renewal Application and NUREG-1801.
Nevertheless, the inspectors questioned what the population in LG-SSBD-E6
represented, how the samples would be selected, and whether the maximum sample
size of 25 connections was appropriate to provide a representative sample of the site.
Exelon initiated an action item in LRCR REGION-6 to improve the implementing work
order to clarify the sample selection criteria to ensure that the sample selection is
representative of the connections throughout the plant.

Findings

The inspection team concluded screening and scoping of non-safety related systems,
structures, and components, was implemented as required in 10 CFR 54.4(a)(2), and
the aging management portion of the license renewal activities were conducted as
described in the License Renewal Application. The inspection team concluded the
documentation supporting the application was in an auditable and retrievable form. The
inspection team concluded the applicant adequately considered operational experience
in formulating their proposed aging management programs.

This inspection verified, for selected aging management programs, the acceptability of
the existing, modified, or proposed aging management programs and determined that
Exelon demonstrated the capability to manage the effects of aging during the period of
extended operation. The inspection results support a conclusion the proposed activities
will reasonably manage the effects of aging, in the systems, structures, and components
identified in the application, for the extended period of operation.
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40A6 Meetings, including Exit

On June 21, 2012, the inspeCtors presented the inspection results to Mr. F. Kearney,
Site Vice President, and other members of the Limerick staff. The inspectors verified
that no proprietary information was retained by the inspectors or documented in this
report.

ATTACHMENT: SUPPLEMENTARY INFORMATION
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ATTACHMENT
SUPPLEMENTARY INFORMATION
KEY POINTS OF CONTACT

Licensee Personnel

F. Kearney, Site Vice President

. Gardner, Plant Manager

. Rich, Director of Operations

Doran, Director of Engineering

. Kreider, Director of Maintenance

Colgan, Director of Work Management

. Gerdes, Security Manager

. Dickinson, Director of Training

. Kemper, Manager Nuclear Oversight

. Merchant, Radiation Protection Manager

J. Hunter, Manager, Regulatory Assurance

M. Gillin, Sr. Manager Engineering Systems
L. Harding, Regulatory Assurance Engineer
R. Rhode, Licensed Operator Requalification Training Supervisor
D. Wahl, Effluent REMP Engineer

R. Higgins, Environmental Engineer

L. Konen, Chemistry Technician

B. Lance, Chemistry Manager

A. Varghese, Site Engineer, Radiation Monitoring
A. Lambert, Design Engineer

L. Parlatore, Radiation Protection Technician
A. Rocco, System Engineer

D. Ryan, Senior Chemist

J. Duskin, Supervisor, Radiation Protection Instrumentation
R. Goskins, Instrument Technician

P. Imm, Radiological Engineering Supervisor
J. Ristetler, Supervisor — Radiation Protection
S. Sweisford, Instrument Technician

H. Miller, HP Shipping

C. Smith, Chemistry

G. Budock, I1SI Program Owner

T. Kirkpatrick, Radiation Protection Supervisor
J. Bruno, Radiological Engineer

J. Commisky, ALARA Specialist

N. Harmon, Senior technical Specialist

R. Nealis, Senior Chemist

C. Conroy, Environmental Chemist

OXTOTIHOOD
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LIST OF DOCUMENTS REVIEWED

License Renewal Basis Documents

LG-AMP-PBD-XI.E3, Rev. 3, "Inaccessible Power Cables Not Subject to 10 CFR 50.49
Environmental Qualifications Requirements”

LG-AMP-PBD-Xi.M26, Rev. 3, "Fire Protection”

LG-AMP-PBD-XI.M38, Rev. 3, "Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components”

LG-AMP-PBD-XI.M24, Rev 2, Program Basis Document — Compressed Air Monitoring

LG-AMP-PBD-XI.M30, Rev 2, Program Basis Document — Fuel Oil Chemistry

LG-AMP-PBD-XI.M32, Rev 4, Program Basis Document — One-Time Inspection

LG-AMP-PBD-XI.M33, Rev 2, Program Basis Document — Selective Leaching

LG-AMP-PBD-XI.M41, Rev 3, Program Basis Document — Buried and Underground Piping and
Tanks

LG-SSBD-A2, Rev 1, (a)(2) System Scoping Criteria Basis Document

LG-SSBD-OTI, Rev 0 (draft), One-Time Inspection Sample Basis Document

LG-SSBD-SLI, Rev a, Selective Leaching Inspection Sample Basis Document

LG-SSBD-TEA2, Rev 0, Evaluation of Safety-Related Components Located in No safety-
Related Structures Basis Document

LG-AMP-PBD-XI.M4, Revision 3, BWR Vessel ID Attachment Welds

LG-AMP-PBD-XI.M20, Program Basis Document, Open-Cycle Cooling Water System,
Revision 4

LG-AMP-PBD-XI.M5, Revision 2, Program Basis Document, BWR Feedwater Nozzle

LG-AMP-PBD-XI.M6, Program Basis Document BWR Control Rod Drive Return Line Nozzle,
Revision 2

LG-AMP-PBD-XI.M7, Revision 3, BWR Stress Corrosion Cracking May 16, 2012

General License Renewal Documents

Exelon letter, Application for Renewed Operating Licenses, June 22, 2011

Exelon letter, Response to Request for Additional Information dated January 17, 2012,
February 15, 2012

Exelon letter, Response to Request for Additional Information dated January 17, 2012,
February 16, 2012

Exelon letter, Response to Request for Additional Information dated February 23 and March 9,
2012, February 15, 2012

Exelon letter, Response to Request for Additional Information dated February 23, 2012,
March 20, 2012

Exelon letter, Response to Request for Additional Information dated March 22, 2012, and
information addressing minor errors or omissions, March 30,2012

NRC letter, Request for Additional Information, May 18, 2012

Letter from Christopher J. Schwarz, Entergy Nuclear Operations, Inc., Palisades Nuclear Plant,
to the U.S. Nuclear Regulatory Commission, Commitments to Address Degraded Spent

Fuel Pool Storage Rack Neutron Absorber, August 27, 2008, (ADAMS Accession No.
ML082410132)
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Letter from Kevin L. Ostrowski, FirstEnergy Nuclear Operating Company, to the U.S. Nuclear
Regulatory Commission, Supplemental Information for the Review of the Beaver Valley
Power Station, Units 1 and 2, License Renewal Application (TAC Nos. MD6593 and
MD6594) and

Letter from Mark E. Warner, FPL Energy Seabrook Station, to the U.S. Nuclear Regulatory
Commission, Seabrook Station Bora/ Spent Fuel Pool Test Coupons Report Pursuant to
10 CFR Part 21.21, October 6, 2003 (ADAMS Accession No. ML032880525)

Letter from S. Kowolski, Philadelphia Electric Company, to F. Miraglia, Jr., US NRC, Dated
August 2, 1988

Letter from R. Clark, US NRC, to G. Hunger, Jr., Philadelphia Electric Company, Dated
March 6, 1990

Letter from G. Hunger, Jr., Philadelphia Electric Company, to US Nuclear Regulatory
Commission, June 8, 1990.

Letter from R. Clark, US NRC, to G. Hunger, Jr., Philadelphia Electric Company, October 22,
1990

Letter from M. Gallagher, Exelon Nuclear, to US Nuclear Regulatory Commission, June 27,
2003

Letter from J. Clifford, US NRC, to J. Skolds, Exelon Nuclear, Dated March 3, 2003

Letter from W. Bateman, US NRC, to C. Terry, Niagara Mohawk Power Company

Letter from C. Grimes, NRC to D. Walters, NEI, License Renewal Issue No. 98-0030, Thermal
Aging Embrittlement of CASS Components, May 19, 2000

Letter from W. Bateman, US NRC to G. Vine, Electric Power Research Institute, Dated
October 28, 1999

Letter from C. Wirtz, BWRVIP Integration Chairman to BWRVIP Executive Committee,
Transmittal of Draft Deviation Dispositions for Core Plate Bolt Inspections, October 29,
2010

Letter from Greg Gerzen, Exelon to Randy Stark, EPRI, Transmittal of Exelon Deviation
Dispositions for BWRVIP-25, Core Plate Bolt Inspections, and Limerick Engineering
Evaluation for Core Plate Bolting Deviation Disposition, March, 30, 2011

implementing Procedures

ST-4-022-920-1, Rev. 4, "Fire Rated Assembly Inspection”
ST-4-022-920-2, Rev. 4, "Fire Rated Assembly Inspection”
ST-4-022-921-0, Rev. 2 & 4, "Fire Damper Inspection & Functional Test"
ST-4-022-921-1, Rev. 3, "Fire Damper Inspection & Functional Test"
ST-4-022-921-2, Rev. 3, "Fire Damper Inspection & Functional Test"
ST-6-022-451-0, Rev. 16, "Low Pressure CO2 Lineup Verification"

Operating Experience

AR 143551, D21 fuel oil tank sludge

AR 246220, 1A instrument air dryer degraded, low dewpoint

AR 301216, Inspection of valve 087-1057A

AR 312763, RT-2-015-803-2 failed on particulate levels

AR 339648, D21 fuel oil particulate increasing trend

AR 427370, 2A instrument air compressor unloader valve malfunctions
AR 468217, Feedwater erosion
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AR 502585, 1B instrument air compressor overhaul observations

AR 581765, RECW cavitation damage

AR 591822, Backup service air compressor drains degraded

AR 796726, ESW valve pits

AR 904465, CIV-5 erosion

AR 985994, ESW pinhole leak

AR 993911, Aluminum penetration review

AR 1003884, Review of backfill for buried SRSW piping

AR 1085733, Backup DFP fuel oil flashpoint

AR 1150274, Exposed fire water piping

AR 1194129, Recommendations from cathodic protection survey

AR 00731389, Augmented examinations locations for susceptible locations, 02/07/2008

AR 755516, INPO OE Digest- Low Pressure FWH Shell Leakage, Assignment 06, 6/27/2008

AR 833716, CHECK-IN Report & Approval Assignment, 11/26/2008

AR 506111, FASA: FAC, 7/3/2006

AR 373136, Assignment 3, Submit revised ART table to BWRVIP ISP Manager, 12/09/2005

AR 01262295, AR 00288716, AR 00980242, AR 00980246, AR 00980254, AR 01266994,

AR 01279364, AR 01279364, AR 01284994, AR 01380253, AR 01380300, AR 12620305,

AR 00665333, AR 00838451, AR 00749902, AR 01049983, AR 01049542, AR 00709152

AR 00709747, AR 01100600

PIMS AIR A1362556, (23AE103) Perform NDE Inspection of Shell Wall Thickness

PIMS AIR A1491922, 23AE103 Rework Shell, Upgrade Impingement Plate

PIMS AIR A1663428, (23BE103) Perform Inspection Shell Wall Thickness

PIMS AIR A1507951, Repair Unit 2 3C FW HTR Based on UT Results from 2R08

PIMS AIR A1645299, (23BE103) Unit 2 38 FWH Shell Repair for 2R11

Passport CR 432873, Update UFSAR Table 5.3-5 with ISP Data, 12/12/2005

Passport CR 8105786, Assignment 3, Obtain review of the drafted tech eval which evaluated the
ISP data from BWRVIP-135, Rev. 1, 10/24/2008

Passport CR 1020034, IR Tracks Issue of New Revision of BWRVIP Guideline, 1/22/2010

Passport CR 1052359, 1R13 FAC Inspection HBD-120-2-N02 has Min Wall Values, 4/4/2010

Passport CR 932828, INPO E&A 2009 PO Flow Ace Corrosion (ER.3), 6/18/2009

Passport IR 308670, 2005 Unit 2 Jet Pump main wedge wear

Passport IR 455424-09, Top Guide inspection evaluation

Passport IR 463488, 2006 Unit 1 B-4 Steam Dryer tie rod cam nut indication

Passport IR 463988, Unit 2 Jet Pump set screw tack weld crack

Passport IR 465350, 2006 Unit 1. Cracked welds in Core Spray bracket

Passport IR 465494, Core Spray piping vertical bracket PB7 cracked tack welds

Passport IR 467129, 2006 Unit 1 Core Shroud indications

Passport IR 468249, Unit 1 Indications of cracks on Steam Dryer upper support ring

Passport IR 608568, 2007, Unit 2 Steam Dryer hood weld indication

Passport IR 608667, 2007 Unit 2 Steam Dryer support ring indication

Passport IR 744842, INR-LI1R12-IVVI-08-01- Dryer cam nut and washer indication

Passport IR 745332, 2008 Unit 1 Jet Pump main wedge wear

Passport IR 747058, 2008 Unit 1 Jet pump main beam indications

Passport IR 748248, Unit 1 Steam Dryer hood seam weld indication

Passport IR 749904, Unit 1 Steam Dryer upper support ring indications

Passport IR 902238, Unit 2 Steam Dryer bottom of inner hood 4, flaw on weld SDHS4C

Passport IR 1046935, INR-LI1R13-1VVI-10-01 for Steam Dryer cam nut 37 indication
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Passport IR 1049542, LI1R13-1VVI- Steam Dryer support bracket wear

Passport IR 1049983, INR-LI1R13-IVVI-10-23 Wear on Steam Dryer support brackets
Passport IR 1051881,2010 Unit 1 Steam Dryer seismic block wear

Passport IR 1052575, INR-LI1R13-1VVI-10-37 Steam Dryer support ring indications
Passport IR 1071391, Deficiencies identified in 1R13 in-vessel inspection reports

Work Orders

C0193521

C0215074

R1111916

R1132904

R1137609

C0212552, 23AE103 Repair Impingement Plate & Shell

C0232806, Repair Condenser Nozzle HBD-120-01/N02

C0190499, Inspect Back-Up Fire Water Storage Tank 10-T402, September 19, 20000
R1031744, Inspect Back-Up Fire Water Storage Tank 10-T402, October 25, 2007
R1131789, ST-1-107-491-1, 4/26/10

R1140735, St-1-107-491-2, 8/9/10

Reference Documents

ER-AA-3003, Rev. 0, "Cable Condition Monitoring Program"”

SE-9, Rev. 29, "Preparation for Severe Weather"

Limerick Fire Protection Evaluation Report, Rev. 14

ST-6-022-361-0, Rev. 2, "Backup Diesel Driven Fire Pump Surveillance Test Confirmation”

NFPA 80, 2007 Edition, "Fire Doors and Other Opening Protectives”

NRC Information Notice 1989-52, dated June 1989, "Potential Fire Damper Operational
Problems”

Technical Requirements Manual 3.7.6.1, Rev. 0, "Fire Suppression Water System"

|IEEE 400.2, 2004 Edition, "Field Testing of Shielded Power Cable Systems Using Very Low
Frequency"”

EPRI 1020805, dated June 2010, "Aging Management Program Guidance for Medium-Voltage
Cable Systems"

AR 1646404, D24 fuel oil storage tank vault conditions

AR 1664094, Followup D24 fuel oil storage tank rust

Implementing Procedures

ER-LG-700-403, Rev. b, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Aging Management Program”

ARC-MCR-218B4, Rev 2, 2A Instrument Air Dryer Trouble

ARC-MCR-218C4, Rev 2, 2B Instrument Air Dryer Trouble

ER-AA-5400, Rev 2, Buried Piping and Raw Water Corrosion Program(BPRWCP) Guide

ER-AA-5400-1002, Rev 2, Buried Piping Examination Guide

ER-LG-310-1010, Rev 13, LGS Maintenance Rule Coatings Monitoring Program

ER-LG-700-401, Rev a, Guidance for Performing Selective Leaching Inspections

L-S-12, Rev 2, Cathodic Protection System — Design Basis Document
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M-020-024, Diesel Generator Underground Fuel Oil Storage Tank Cleaning, Rev 1

NES-MS-15.2, Rev 0, Guidance for Determining Reasonable Assurance for Structural and/or
Leakage Integrity for Buried Piping

S15.9.A, Rev 22, Instrument Air, Service Air, Backup Service Air Compressors and Instrument
Air Dryer Package Routine Inspection

S59.9.A, Rev 18, Routine Inspection of Primary Containment Instrument Gas System

ER-AB-331, "BWR Reactor Internals Management"

ER-LG-331, "RPV & Internals Program Bases and Implementation Document”

ERB-AB-331, Revision 10, BWR Internals Program Management

ER-LG-331, Revision 1, RPV & Internals Program Basis and Implementation Document
(Revision 1 is a complete rewrite)

ER-AA-330, Conduct of Inservice Inspection Activities, Revision 8

ER-AA-330-002, Inservice Inspection of Section XI Welds and Components, Revision 9

ER-AA-330-009, ASME Section XI Repair/Replacement Program, Revision 5

ER-LG-330-1002, LGS Units 1 and 2, ISI Augmented Inspection Programs, Revision 0

ER-LG-330-1005, ISI Selection Document, Third Ten-Year Inspection Interval, Revision 1

ER-AA-330-009, Revision 5, ASME Section X, Repair/Replacement Program

ER-LG-330-1001, Revision 1, Limerick Generating Station Units 1 and 2, ISI Program,
Commercial Dates Unit 1 - 02/01/86, Unit 2 - 01/08/90

ER-AA-330-009, Revision 6, ASME Section Xl Repair Replacement Program

ER-LG-330-1005, Revision 1, Limerick Generating Station Units 1 and 2, S| Selection
Document Third Ten-Year Inspection Interval

CY-AB-120-100, Revision 10, Reactor Water Chemistry

ER-AA-330, Revision 8, Conduct of Inservice Inspection Activities

ER-AA-330-002, Inservice Inspection of Section XI Welds and Components

ER-LG-330-1002, Revision 0, IS Augmented Inspection Programs

ER-AA-330, Revision 8, Conduct of Inservice Inspection Activities

ER-AA-330-002, Revision 9, Inservice Inspection of Section X1 Welds and Components

ER-LG-330-1002, Revision 0, ISI Augmented Inspection Programs

ER-LG-330-1002, Revision 0, Augmented Inspection Program Number Aug-01, USNRC
Generic Letter 88-01 - Intergranular Stress Corrosion Cracking, Commitment NBR
T02670, June 18, 1993

LS-AA-125, Corrective Action Program (CAP) Procedure, Revision 14

ER-AA-330-009, ASME Section X! Repair/Replacement Program, Revision 6

ER-AA-330-002, Inservice Inspection of Section XI Welds and Components, Revision 9

ER-LG-330-1005, Limerick Generating Station Units 1 and 2, ISI Selection Document, Third
10-Year Inspection Interval, Revision 1

ER-LG-330-1002, ISI Augmented Inspection Programs, AUG-10- Non-Q Reactor Pressure
Vessel internal Components, Revision 0

ER-AB-331, BWR Internals Program Management, Revision 10

ER-AB-331-1001, BWR Internals Program, Revision 5

ER-LG-331, RPV & Internals Program Bases and Implementation Document, Revision 1

ER-AA-430, Conduct of Flow Accelerated Corrosion Activities

ER-AA-430-1001, Guidelines for Flow Accelerated Corrosion Activities

ER-AA-430-1002, Feedwater Heater Shell Inspection for Detection of Flow Accelerated
Corrosion

ER-AA-430-1002, Feedwater Heater Shell Inspection for Detection of Flow Accelerated
Corrosion, Revision 4
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ER-AB-331-101, Evaluation for Thermal Aging/Neutron Embrittlement of Reactor Internals
Components (approved for Dresden and Oyster Creek)

ER-AA-430-1003, Flow Accelerated Corrosion Program Performance Indicators, Revision 1

ER-AA-430, Conduct of Flow Accelerated-Corrosion Activities, Revision 5

ER-AA-430-1001, Guidelines for Flow Accelerated Corrosion Activities, Revision 6

ER-AA-330, Conduct of Inservice Inspection Activities, Revision 8

ER-AA-330-002, Inservice Inspection of Section XI Welds and Components, Revision 9

ER-LG-330-1002, Limerick Generating Station Units 1 and 2 ISI Augmented

ER-AA-2030, Revision 9, Conduct of Plant Engineering Manual

ER-AA-2030, Conduct of Plant Engineering Manual

ER-LG-330-1006, Risk Informed Inservice Inspection Evaluation LGS Units 1 and 2, Revision 0

ER-LG-330-1005, Limerick Generating Station - 3rd Interval ISI Selection Document Unit 1 and
Common, Category R-A, Risk Informed Piping Evaluations

ER-LG-330-1005, Limerick Generating Station - 3rd Interval IS| Selection

Work Orders

C2237086, Internal Fuel Qil Storage Tank 2D-T527 Cleaning, May 15, 2008

240869, Investigate/repair cathodic rectifier CR-14

C0223430

C0223435

R0867804, Max Density Spent Fuel Storage Rack Coupon Analysis, coupon removed in 2001
R0809126, Max Density Spent Fuel Storage Rack Coupon Analysis, coupon removed in 1999
R0803622, Max Density Spent Fuel Storage Rack Coupon Analysis, coupon removed in 1997

Surveillance Tests

PM 390654, Inspect cross-tie manhole at SP pump house, completed August 5, 2011

R1095175, Unit 1 HCU Air Quality Test, completed March 27, 2010

R1062857, Unit 2 PCIG ADS SRV Accumulator Charging Line Air Quality, completed March 26,
2009

R1033176, Clean and Examine Backup Service Air Reserve Receiver, completed May 6, 2009

ST-5-022-800-0, Rev 7, FSWS Diesel Driven Pump Fuel Analysis, completed Feb. 2, 2011

ST-4-041-950-1, I1SI Pressure Test for all Class 1 Systems and some Class 2 Systems,
Revision 11

ST-4-041-950-2, IS| System Leakage for all Class 1 Systems and some Class 2 Systems,
Revision 7

ST-4-092-634-2, Rev 2, Diesel Generator Fuel Tank Cleaning

Drawings

C-1063, Rev 4, Diesel Qil Storage Tank Structures — Plans and Sections
C-1084, Rev 4, Buried Diesel Qil Piping

E-1046, Rev 14, Cathodic Protection — PCMU, RHR and ESW, Units 1 & 2
M-181, Rev 18, Turbine Building Unit 1 — Plan at El. 200’ Areas 6 & 7
M-184, Rev 68, Turbine Building Unit 1 — Plan at El. 200’ Area 7

M-195, Rev 61, Turbine Building Unit 1 —Plan at El. 200’ Area 8

M-368, Rev 22, Main Steam Piping Plan, Unit 1
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M-378, Rev 9, Main Steam Piping Plan, Unit 2

SH-JDD-239-E7, Rev 0, Reactor Building ILR Test Piping from HCB-222

SP-EBB-127-E2, Sht 1, Rev 7, RCIC Pipe Support Details

SP-HBB-125-E1, Sht 1, Rev 9, Purge Nitrogen From HV-116 to HBC-116 Interface

SP-HBB-150-E1, Rev 9, RCIC Turbine Exhaust to Suppression Pool

SP-HBB-162-E2, Rev 3, Reactor Building Service Air to Equipment Access

SP-HBB-250-E1, Rev 4, Reactor Building Vacuum Pump Discharge to Suppression Pool

SP-HBB-250-E1-H1, Rev 1, RCIC Pipe Support Details

SP-HBD-161-E1, Rev 7, Purge Nitrogen From 6" Header to HV-116

SP-HCB-222-E1-H1, Sht 1 & 2, Rev 2, Pipe Support H1

SP-HCB-222-E3, Rev 4, Reactor Building ILR Test Piping from X-227

SP-JDD-140-EH1, Rev 3, Reactor Building Service Air

8031-E-033-D-00023-1, Rev. 0, "Backup Fire Water Storage Tank Electrical Heating System”

M-22, Sht. 6, Rev. 23, "Fire Protection P&ID"

G-080-VC-00413 Sh. 1, Jet Pump Restrainer Bracket Repair, Revision 0

G-080-VC-00214 Sh. 1, GE Spec. 26A6895, Jet Pump Inlet Mixer Wedge Replacement,
Revision 1

G-080-VC-00199 Sh. 1, Jet Pump Slip Joint Repair Clamp, Revision 0

XI-BN-4, 1S} Jet Pump Assembly Drawing, Revision 0

XI-BF-4 Page 1, Unit 1 N4 Nozzle ISI Drawing, Revision 0

XI-BF-4 Page 2, Unit 2 N4 Nozzle ISI Drawing, Revision 0

M-044 Sheet 2, Revision 47, Unit 1 RWCU System

M-044 Sheet 4, Revision 50, Unit 2 RWCU System

B11-D188-H-002 Sh.1, GE Spec. 22A7474, LPCI Coupling

B11-D041-B-001 Sh. 1, Limerick Unit 1 Steam Dryer BOM

B11-D041-B-002 Sh. 1, Limerick Unit 2 Steam Dryer BOM

B11-D041-H-001 Sh. 1, GE Spec. 21A9355, Steam Dryer

SA-508/SA-508M Specification for Quenched and Tempered Vacuum-Treated Carbon and Alloy
Steel Forgings for Pressure Vessels

SA-182/SA-182M Specification for Forged or Rolled Alloy and Stainless Steel Pipe Flanges,
Forged Fittings, and Valves and Parts for High Temperature Service.

XI-BF-9, ISI Drawing - Reactor Building N9 Nozzle Assembly and Weld Details Unit 1

XI-BF-9, 1S| Drawing - Reactor Building N9 Nozzle Assembly and Weld Details Unit 2

B11-D001-S-018, Evaluation of LGS Unit 2 Shroud Welds H1, H2, H3, H4 and HE, November
2008

License Renewal Drawings

LR-M-05 Sheets 1, 2, and 3

LR-M-06 Sheets 2 and 5

LR-M-07 Sheets 1, 2and 3

LR-M-10 Sheets 3 and 8

LR-M-20 Sheets 4, 5, 7, 10, 11, and 13
LR-M-23 Sheets 4 and 7

LR-M-41 Sheet 2

LR-M-44 Sheet 1

LR-M-49 Sheet 1

LR-M-50 Sheet 2
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LR-M-51 Sheet 4
LR-M-55 Sheet 1
LR-M-59 Sheets 1 and 3
LR-M-78 Sheet 1

Self-Assessments and Oversight

NOSA-LIM-10-04, Nuclear Oversight Objective Evidence Report — Chemistry Audit
Program Health Report — Buried Piping and Raw Water Corrosion Program, Q1 2012
System Health Report — 015, Common Compressed Air and Low Press Air, Q1 2012
System Health Report — 020, Unit 1 Fuel Oil Storage and Transfer, Q1 2011

System Health Report — 020, Unit 2 Fuel Oil Storage and Transfer, Q1 2011

System Health Report — 022, Unit 1 Fire Protection, Q1 2012

System Health Report — 022, Unit 2 Fire Protection, Q1 2012

System Health Report — 022, Common Fire Protection, Q1 2012

System Health Report — 059, Unit 1 Containment Instrument Gas, Q1 2012

PM Requests
A1536438 EO1

Plant Change Documents

ECR 10-00461, Rev. 1, "Safety-related Electrical Manholes Dewatering Systems"”

ECR 10-00462, Rev. 1, "Non-safety Electrical Manholes Level Detection System”

ECR 06-00276 Revision 2, Jet Pump repairs and inlet mixer wedge replacement, March 6, 2009
ECR 06-00385, Unit 1 and Unit 2 Core Shroud analyses for additional cycles, March 2007

ECR 09-00206, Evaluate Unit 2 Shroud inspection results from 2R10, April 2009

ECR 99-01153, Unit 2 RPV Shroud indications 2R05, 1999 Outage

ECR 01-00413, Unit 2 Core Shroud operability review, April 2001

ECR 02-00167, LI 1R09 UT indications in RPV Core Spray piping, March 2002

ECR 10-00127, Revision 1, Min Wall Found During FAC Inspection on HBD-119-3- NO1

Boiling Water Vessels Internal Project Documents

BWRVIP-03, Reactor Pressure Vessel and Internals Examination Guidelines (EPRI 105696
R12, December 2009)

BWRVIP-06-A, Safety Assessment of BWR Reactor Internals (EPRI 1006598, March 2002)

BWRVIP-14-A, Evaluation of Crack Growth in BWR Stainless Steel RPV Internals
(EPRI 1016569, September 2008)

BWRVIP-16-A, Internal Core Spray Piping and Sparger Replacement Design Criteria
(EPRI 1012113, September 2005)

BWRVIP-18-A, BWR Core Spray Internals Inspection and Flaw Evaluation Guidelines
(EPRI 1011469, February 2005)

BWRVIP-19-A, Internal Core Spray Piping and Sparger Repair Design Criteria (EPR11012114,
September 2005)

BWRVIP-25, BWR Core Plate Inspection and Flaw Evaluation Guidelines (EPRI TR-107284,
December 1996)
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BWRVIP-26-A, Top Guide Inspection and Flaw Evaluation Guidelines (EPRI 1009946,
November 2004)

BWRVIP-27-A, BWR Vessel and Internals Project, BWR Standby Liquid Control System/Core
Plate L1P Inspection and Flaw Evaluation Guidelines, EPRI1007279, August 2003

BWRVIP-38, BWR Shroud Support Inspection and Flaw Evaluation Guidelines (EPRI
TR-108823, September 1997)

BWRVIP-41 Revision 2, BWR Jet Pump Assembly Inspection and Flaw Evaluation Guidelines
(EPRI 1019570, July 2009)

BWRVIP-42-A, LPCI Coupling Inspection and Flaw Evaluation Guidelines (EPRI1011470,
February 2005)

BWRVIP-44-A, Underwater Weld Repair of Nickel Alloy Reactor Vessel Internals
(EPRI1014352, August 2006)

BWRVIP-45, Weldability of Irradiated LWR Structural Components (EPRI 108707), September
1997)

BWRVIP-47-A, BWR Vessel and Internals Project, BWR Lower Plenum Inspection and Flaw
Evaluation Guidelines, EPRI Technical Report 1009947, June 2004

BWRVIP-48-A, BWR Vessel and Internals Project Vessel ID Attachment Weld Inspection and
Flaw Evaluation Guidelines., June 2004 EPRI 1009948, TR-108724

BWRVIP-49-A, BWR Vessel and Internals Project, Instrument Penetration Inspection and Flaw
Evaluation Guidelines, EPRI Technical Report 1006602, March 2002

BWRVIP-50-A, Top Guide/Core Plate Repair Design Criteria (EPRI 1012115, September 2005)

BWRVIP-51-A, Jet Pump Repair Design Criteria (EPRI 1012116, September 2005)

BWRVIP-52-A: BWR Vessel and Internals Project Shroud Support and Vessel Bracket Repair
Design Criteria, September 2005 EPRI 1012119

BWRVIP-53-A: BWR Vessel and Internals Project, Standby Liquid Control Line Repair Design
Criteria, EPRI Technical Report 1012120, September 2005

BWRVIP-55-A, Lower Plenum Repair Design Criteria (EPRI 1012117, September 2005)

BWRVIP-56-A, LPCI Coupling Repair Design Criteria (EPRI1012118, September 2005)

BWRVIP-57-A, BWR Vessel and Internals Project, Instrument Penetration Repair Design
Criteria, EPRI Technical Report 1012111, September 2005

BWRVIP-58-A, CRD Internal Access Weld Repair (EPRI1012618, October 2005)

BWRVIP-59-A, Evaluation of Crack Growth in BWR Nickel-Base Austenitic Alloys in RPV
Internals (EPRI1014874, May 2007)

BWRVIP-60-A, Evaluation of Crack Growth in BWR Low Alloy Steel RPV Internals
(EPRI 1008871, June 2003)

BWRVIP-62, Technical Basis for Inspection Relief for BWR Internal Components with Hydrogen
Injection (EPRI TR-108705, December 1998)

BWRVIP-74-A, BWR Reactor Pressure Vessel Inspection and Flaw Evaluation Guideline for
License Renewal (EPRI 1008872, June 2003)

BWRVIP-76-A, BWR Core Shroud Inspection and Flaw Evaluation, Guidelines (EPRI 1019057,
November 2009)

BWRVIP-86, Revision 1, Updated BWR Integrated Surveillance Program(ISP) implementation
Plan, September 2008

BWRVIP-135, "ISP Data Source Book and Plant Evaluations," 3/31/2006

BWRVIP-86-A, Updated BWR Integrated Surveillance Program (ISP) Implementation Plan,
October 2002

BWRVIP-116, July 2003, Integrated Surveillance Program (ISP) Implementation for License
Renewal
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BWRVIP Letter 2006-119, Clarification of Reporting Requirements for BWRVIP-135, Revision 1,
"ISP Data Source Book and Plant Evaluations”

BWRVIP-135, EPRI Report 1011019, Integrated Surveillance Program (ISP) Data Source Book
and Plant Evaluations, 2004

BWRVIP-135, Revision 1, Integrated Surveillance Program (ISP) Data

BWRVIP Letter 2008-023, Reporting Requirements for BWRVIP-135, Revision 1, "ISP Data
Source Book and Plant Evaluations”

BWRVIP-135, Revision 2, Integrated Surveillance Program (ISP) Data

BWRVIP-138, Revision 1, Updated Jet Pump Beam Inspection and Flaw Evaluation Guidelines
(EPRI 1016574, December 2008)

BWRVIP-139, Pages 2-2,2-12,2-13,2-76, Steam Dryer Materials

BWRVIP-139-A, Steam Dryer Inspection and Flaw Evaluation Guidelines (EPRI TR-1018794,
July 2009)

BWRVIP-180, Access Hole Cover Inspection and Flaw Evaluation Guidelines (EPRI 1013402,
November 2007)

BWRVIP-181, Steam Dryer Repair Design Criteria (EPRI 1013403, November 2007)

BWRVIP-183, BWR Vessel and internals Project, Top Guide Grid Beam Inspection and Flaw
Evaluation Guidelines (EPRI 1013401, December 2007)

BWRVIP-190, BWR Water Chemistry Guidelines-2008 Revision (EPRI 1016579, October 2008)

BWRVIP-234, Thermal Aging and Neutron Embrittlement Evaluation of CASS for BWR
Internals, December 2009

EPRI Letter, Chuck Wirtz to All BWRVIP Committee Members, March 16, 2009, "BWRVIP
Inspection Summaries for Spring 2008 Outages”

EPRI Letter, Chuck Wirtz to All BWRVIP Committee Members, February 16, 2010, "BWRVIP
Inspection Summaries for Spring 2009 Outages”

Letter From Chuck Wirtz to All BWRVIP Committee Members, March 16, 2009

Letter From Chuck Wirtz to All BWRVIP Committee Members, February 16, 2010

NRC Documents

Interim Staff Guidance LR-1ISG-2009-01, Aging Management of Spent Fuel Pool

Generic Letter 88-01, "NRC Position on IGSCC in BWR Austenitic Stainless Steel Piping"

Generic Letter 88-01, Supplement 1, "NRC Position on IGSCC in BWR Austenitic Stainless
Steel Piping"

Generic Letter 80-095, November 13, 1980

Generic Letter 94-03, IGSCC of Core Shrouds in BWRs, July 25,1994

NUREG-0313, Revision 2, "Technical Report on Material Selection and Processing Guidelines
for BWR Coolant Pressure Boundary Piping"

NUREG/CR 4513, Revision 1, Estimation of Fracture Toughness of CASS during Thermal
Aging in LWR Systems, May 1994

NUREG-0619, "BWR Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking,"
November 13, 1980

Information Notice No. 82-39, "Service Degradation of Thick Wall Stainless Steel Recirculation
System Piping at a BWR Plant," September 21, 1982

Information Notice No. 84-41, "IGSCC in BWR Plants." June 1, 1984

Information Notice 4004-08, "Reactor Coolant Pressure Boundary Leakage Attributable to
Propagation of Cracking in Reactor Vessel Nozzle Welds"
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Information Notice 2009-26, Degradation of Neutron-Absorbing Materials in the Spent Fuel
Pool, U.S. Nuclear Regulatory Commission, October 28, 2009

Information Notice No. 94-42, Cracking in the Lower Region of the Core Shroud in BWRS,
June 7, 1994

Information Notice No. 97-17, Cracking of the Vertical Welds in the Core Shroud and Degraded
Repair, April 4, 1997

Information Notice No. 88-03, Cracking in Core Shroud Support Access Hole Cover Welds,
February 2, 1988

Information Notice No. 92-57, Radial Cracking of Shroud Support Access Hole Cover Welds,
August 11, 1992

Information Notice No. 93-101, Jet Pump Hold Down Beam Failure, December 17, 1993

Information Notice No. 97-02, Cracks Found in Jet Pump Riser Assembly Elbows at BWRs,
February 6, 1997

Information Notice No. 2004-08, Reactor Coolant Pressure Boundary Leakage Attributable to
Propagation of Cracking in Reactor Vessel Nozzle Welds, April 22, 2004

NRC Bulletin 80-13, Cracking in Core Spray Spargers, May 12, 1980

NRC Bulletin 80-07, BWR Jet Pump Failure, April4, 1980

10 CFR Part 50, Appendix G, Fracture Toughness Requirements, Office of the Federal
Register, National Archives and Records Administration, 2009

10 CFR Part 50, Appendix H, Reactor Vessel Material Surveillance Program Requirements,
Office of the Federal Register, National Archives and Records Administration, 2009

NRC Integrated Inspection Report - Limerick Generating Station, 05000352, 05000353/2011005
(ML12020A071)

NUREG-0800, Section 9.5.1, Rev. 3, July 1981, "Branch Technical Position CMEB 9.5-1,
Guidelines for Fire Protection”

NUREG-0991, Supplement 2, Section 9.5.1.5.2, dated October 1984, "Limerick Generating
Station Safety Evaluation Report - Fire Protection Water Supply System"

Draft License Renewal Interim Staff Guidance LR-1SG-2011-05 “Ongoing Review of Operating
Experience”

Miscellaneous Documents

Buried Piping Rick Ranking Database

Corrpro, Cathodic Protection Survey for Limerick Underground Piping Systems, March 23, 2011
and October 31, 2011

Database search of failure analyses for Limerick 2002 to 2010

Philadelphia Electric Co. letter, Response to Generic Letter 88-14, February 13, 1989

Philadelphia Electric Co. letter, Response to Generic Letter 88-14, February 24, 1992

Veritech Laboratories, Soil Analysis, May 22, 2009

GE-Hitachi Nuclear Energy, SIL No. 658, Revision No. 0, 7/21/2008, Feedwater Sparger End
Bracket Degradation

GE Hitachi Nuclear Energy Engineering Report, 0000-0115-9940-R0, DRF 0000-0115-
9939, "Steam Dryer and RPV Steam Dryer Support Bracket Inspections, Limerick
Generating Station Unit 1, Li1R13," April 2010

Exelon Letter, Christopher Murdock to US NRC, dated June 18, 2008, "LGS Unit 1 Summary

Report of Inservice Inspections (1R12)"
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Exelon Letter, William Maguire to US NRC, dated July 9, 2010, "LGS Unit 1 Summary Report
for Inservice Inspections (1R13)"

Engineering Technical Evaluation IR 1199989-02, Engineering Evaluation for Feedwater
Sparger End Bracket Wear, April 11, 2011

Engineering Technical Evaluation IR 1336083-02, Engineering Evaluation for Feedwater
Sparger End Bracket Wear, March 6, 2012

Report SIR-00-034, Revision 0, Fracture Mechanics Evaluation for the Feedwater Nozzles at
Limerick Generating Station, March 30, 2000

BWR Feedwater Nozzle (N4), Information provided by Program Manager

LGS IR09 (2002) ISI Report (1A Feedwater Nozzle inspection results)

LGS IR10 (2004) IS! Report (1E, 1F Feedwater Nozzle inspection results)

LGS IR13 (2010) ISI Report (18, 1C, 10 Feedwater Nozzle inspection results)

LGS 2R07 (2003) ISI Report (2C, 20 Feedwater Nozzle inspection results)

LGS 2R09 (2007) ISI Report (2A, 2F Feedwater Nozzle inspection results)

LGS 2R10 (2009) ISI Report (28, 2E Feedwater Nozzle inspection results)

Return Line Nozzle Cracking: Resolution of Generic Technical Activity A- 10 (Technical Report),
November 1980, Revision 1

GE BWROG Licensing Topical Report, GE-NE-523-A71-0594-A, Revision 1, May 2000,
Alternate BWR Feedwater Nozzle Inspection Requirements

LGS UFSAR Pages 1.12-7, 3.9-85, 5.2-32, Table 3.9-6(f), Revision 13

LGS DBD L-S-11 Sections 2.4.1.2.13 Revision 15

BWRVIP-75-A, BWR Vessel and Internals Project Technical Basis for Revision to Generic
Letter 88-01 Inspection Schedules

BWRVIP-75 Schedule 02/01/1986 to 02/01/2027

ISI Summary Report Limerick Generating Station Unit 1, Refueling Outage 1R13, March 21,
2008 to April 12, 2010, July 6, 2010

ISI Summary Report Limerick Generating Station Unit 1, Refueling Outage 1R12, March 25,
2006 to March 20, 2008, June 11, 2008

LGS Unit 1 Summary Report for Inservice Inspections (1R11), Summary Report for the
March 20, 2004 to March 24, 2006, Periodic In-Service Inspection Report No. 11

LGS Unit One Summary Report for Inservice Inspections (2R09), March 19, 2005 to April 4,
2007, July 3, 2007

LGS Unit Two 1SI Summary Report (2R10), April 5, 2007 to April 13, 2009, June 29, 2009

Reactor Internals Inspection History Unit 1, Spring 2008

Reactor Internals Inspection History Unit 2, Spring 2009

Code Case N-578-1, Risk-Informed Requirements for Class 1, 2, or 3 Piping, Method B,
Section XI, Division 1, 3/28/2000

NCR 02-00170, Revision 1, RPV Jet Pump 13/14 riser brace upper attachment weld RS-9,
March 2004

Jet Pump repair status - Unit 1

Jet Pump repair status - Unit 2

Jet Pump repair matrix- Units 1 and 2

Summary List of CASS and Alloy X-750 RPV Internal Components

UFSAR Section 4.5.2.1, 4.2.2.5, RPV Internal Materials

Specification SA-351/SA-351M, Specification for Castings, Austenitic, Austenitic-Ferrite
(Duplex), for Pressure Containing Parts

Specification B 637-06, PH Nickel Alloy Bars, Forgings and Forging Stock for High Temperature
Service
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LIM-FLU-001-R-006, Transware Enterprises Inc., LGS Unit 2 Vessel Internal Components
Fluence Evaluation, Revision 0, June 2010

LIM-FLU-001-R-005, Transware Enterprises Inc., LGS Unit 1 Vessel Internal Components
Fluence Evaluation, Revision 0, June 2010

NEI 03-08, Guideline for the Management of Materials Issues, Revision 2, January, 2010

Limerick Generating Station, FAC Program Outage Report - 1R12

Limerick Generating Station, FAC Program Outage Report - 1R13

Limerick Generating Station, FAC Program Outage Report - 2R10

Limerick Generating Station, NRC Integrated Inspection Report 05000352/2011005 and
05000353/20110005, dated Jan 20 2012

Limerick Generating Station, Units 1 and 2 — NRC Integrated Inspection Report
05000352/2011004 and 05000352/2011004 and Preliminary White Finding, dated
November 4 2011

Service Water System Problems Affecting Safety-Related Equipment (Generic Letter 89-13),
July 18, 1989

Response to NRC Generic Letter 89-13, “Service Water System Problems Affecting Safety-
Related Equipment,” Jan 29, 1990

Service Water System Problems Affecting Safety-Related Equipment (Generic Letter 89-13,
Supplement 1), April 4, 1990

Response to NRC Generic Letter 89-13, “Service Water System Problems Affecting Safety-
Related Equipment” August 5, 1991

LGS Program Basis Document for NRC Generic Letter 89-13 (Service Water Problems
Affecting Safety-Related Equipment), Revision 2

PM369942, RHRSW Pipe Inspection for GL 89-13, dated 31 Jul 2009

PM369943, RHRSW Pipe Inspection for GL 89-13, dated 7 Sep 2010

Open-Cycle Cooling Water System 002 Inspection

Program Basis Document, Closed Treated Water Systems program, LG-AMP-PBD-XI.M21A,
revision 3

Closed Cooling Water Chemistry Strategic Plan, CY-AA-120-4000, revision 4

LRA Table 2 AMR line items

Closed Cooling Water Chemistry, CY-AA-120-400, revision 12

Closed Cooling Water Chemistry, CY-LG-120-1114, revision 10

Chemistry Sampling and Analysis, CY-LG-120-110, revision 10

Outside Chemistry/NPDES Related Sampling and Analysis Schedule, CY-LG-120-1102,
revision 28

EPRI Closed Cooling Water Chemistry Guideline, revision 1, April 2004

PM change, Control Enclosure Chilled Water Miscellaneous Components, MA-MA-716-009,
based on Commitment TO4723, no date available

LGS, Disassemble, clean, and inspect control room chillers, M-090-004, revision 18

System/Component Walkdown Checklist System 022 - Fire Protection, December 31, 2004

INPO OE31564

INPO OE16001

NRC IE No. 79-07, Rupture of Radwaste Tanks, March 26, 1979

8031-FC-5, Specification for Field Erected Storage Tank for Temporary Water & Fire Protection
System Limerick Generating Station Philadelphia Electric Company, January 18, 1971

API Standard 653, April 2009, Tank Inspection, Repair, Alteration, and Reconstruction

SAND96-0343, UC-523, Aging Management Guideline for Commercial Nuclear Power Plants -
Tanks and Pools, February 1996
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MA-AA-716-210, Revision 10, Performance Centered Maintenance (PCM) Process

PMXXXXXX (NEW) UT Inspection of Tank 10- T402 Bottom Plates

PMYYYYYY (NEW) Inspect (Initial) Tank 10-T402 Exterior Surfaces

PM384104  Inspect (periodic) Tank 10-T402 Exterior Surfaces

Source Book and Plant Evaluations, October 2009

ECR 08-00490, BWR VIP Improvements UFSAR Table 5.3-5, 2/16/09

Source Book and Plant Evaluations. June 2007

UFSAR Section 5.3, Reactor Vessel, Revision 14

NRC Regulatory Guide 1.99, Rev. 2, Radiation Embrittlement of Reactor

Vessel Materials, U.S. Nuclear Regulatory Commission, May 1988

ASTM E 185-10, Standard Practice for Design of Surveillance Programs for Light-Water
Moderated Nuclear Power Reactor Vessels, American Society for Testing Materials,
West Conshohocken, PA

Letter from NRC to J. Skolds, Limerick Generating Station, Units 1 and 2- Issuance of
Amendment Re: Revision to the Reactor Pressure Vessel Material Surveillance
Program (TAC Nos. MB7003 and MB7004)

ER-AB-331-103, BWR Vessel Integrated Surveillance Program Implementation, Revision 1

ST-1-107-491-1, Reactor Vessel Material Specimen Exposure Tracking, Revision 3

ST-1-107-491-2, Reactor Vessel Material Specimen Exposure Tracking, Revision 3

PEP Issue 10006628, Small Leak from Unit 2 N12B Nozzle, Root Cause Analysis, April 1997

NPRDS Search Results for LGS Small-Bore Class 1 Piping Cracks

EPIX Search Results for LGS Smali-Bore Class 1 Piping Cracks

Exelon Licensing Search Results for LGS Small-Bore Class 1 Piping Cracks through NRC
Correspondence

Passport Search Results for LGS Small-Bore Class 1 Piping Cracks - Key words 'Small Bore'

PIMS AR A1440487, System Vulnerability Review Latent and Passive Failures, 10/23/2003

Passport IR 00147292, Excessive Vibration from Unit 2 A2 Shutdown Cooling Line, 2/27/2003

Passport IR 00153489, Vibration Screening of Small-Bore Lines at all 10 Stations, 4/11/2003

Scope of Welds in the LGS Small-Bore Class 1 Program List of ASME Class 1 Socket Welds -
LGS 1and 2

ER-LG-330-1006, Attachment 3C, LGS Unit 1 Welds with Consequence Assignment, Revision 0

ERIN Limerick RISI Final Report, Attachment 3C, LGS Unit 1 Welds with Consequence
Assignment, Revision 2

ER-LG-330-1006, Attachment 3D, LGS Unit 2 Welds with Consequence Assignment, Revision 0

ERIN Limerick RISI Final Report, Attachment 3D, LGS Unit 2 Welds with Consequence
Assignment, Revision 2

Document Unit 2, Category R-A, Risk Informed Piping Examinations

EPRI Technical Report 1011955, Materials Reliability Program: Management of Thermal
Fatigue in Normally Stagnant Non-Isolable Reactor Coolant System Branch Lines
(MRP-146)

EPRI Technical Report 1011955, Materials Reliability Program: Management of Thermal
Fatigue in Normally Stagnant Non-Isolable Reactor Coolant System Branch Lines
(MRP-146S)

ASME Boiler and Pressure Vessel Code Case N-578-1, Risk-Informed Requirements for
Class 1, 2, or 3 Piping, Method B, Section XI, Division 1, March 2000

Inspection Programs, Revision 0 ,

Limerick UFSAR Section 9.1.2, Spent Fuel Storage

Limerick Technical Specification 5.5, Fuel Storage
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Drawing NE-157-8, Test Coupon

IR 987616, IN 2009-26 Degradation of Neutron Absorbing Materials in SFP

EPRI Technical Document 1019110, Handbook of Neutron Absorber Materials for Spent
Nuclear Fuel Transportation and Storage Applications, 2009 Edition

Neutron-Absorbing Materials Other Than Boraflex, 2010

License Renewal Application Amendment No. 34, January 19, 2009, (ADAMS Accession
No. ML090220216)

License Renewal Application Vogtle Electric Generating Plant Units 1 and 2, Southern Nuclear
Operating Company, Inc., June 30, 2007 (ADAMS Accession No. ML071840360)

RT-3-09-571-1(2), Maximum Density Spent Fuel Storage Rack Test Coupon Removal

RT-3-097-572-1(2), Maximum Density Spent Fuel Storage Rack Test Coupon Analysis

NF-AA-500, Spent Fuel Management
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